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interim  report  on  L  T -  N  -  2  (LOON) 
program  from  I  March  1949  to 
I  September  1951 


summary 

jJ1-  This  report  covers  the  progress  of  the  LTV-N-2  (LOON)  test  program  from 
1  March  1949  to  1  September  1951.  During  this  period,  46  LOON  missiles 
were  launched  from  shore  launchers,  38  from  submarines,  and  3  from  the 
USS  NORTON  SOUND.  Significant  progress  was  made  in  accomplishing  the 
objectives  of  the  assigned  problem  details.  Completed  problem  details 
include  tests  of  the  quick-detachable  electronics  nose  mount,  dual-  and 
single-JATO  launchings,  assistance  to  the  NORTON  SOUND,  tests  of  the  Summers 
gyro  servo  control  system,  acceptance  checks  of  contractor -modi f ied  missiles, 
and  Radioplane  Recovery  System  tests. ^  ) 

Significant  accomplishments  during  this  period  were  the  successful  use 
of  a  Marine  Guidance  Computer,  development  of  a  promising  radar  guidance 
system,  successful  use  of  single-JATO  launching  sleds,  flights  with  live 
warheads,  a  pul sej et -powered  flight  to  an  altitude  of  12,500  feet,  develop¬ 
ment  and  tests  of  a  warhead-blowof f  method  of  flight  termination,  and  use 
of  the  missile  as  an  antiaircraft  target  during  fleet  exercises. 

Technical  development  of  the  radar  guidance  system  was  accomplished  by 
Navy  Electronics  Laboratory.  NAiwTC  performed  ground  and  flight  tests  ar.d 
co-ordinated  the  application  of  the  system  with  LOON  requirements. 

From  the  results  of  the  test  program,  it  is  concluded  (1)  that  the 
quick-detachable  nose  mount  has  desirable  features  which  should  be  incorpo¬ 
rated  in  future  missiles,  (2)  that  single-JATO  launching  sleds  are  superior 
to  four-JATO  or  dual-JATO  sleds,  (3)  that  zero-length  launchings  should  be 
avoided  if  possible,  (4)  that  tests  of  the  McDonnell  a  1 1 i tude - compensated 
fuel  meter  should  be  continued,  and  (5)  that  turbojet  tests  should  be 
continued. 

At,  analysis  of  component  and  missile  reliability  indicated  that  there 
was  no  significant  change  over  that  reported  in  reference  11.  This  fact 
led  to  the  conclusion  that  the  practical  limit  of  the  reliability  of  the 
missile  with  its  present  components  has  been  reached.  Newly  manufactured 
or  redesigned  components  would  undoubtedly  increase  the  reliability. 
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introduction 

The  LOON  program,  directed  toward  naval  application  of  the  World  War  IJ 
German  V-l  miaaile  (Bua*  Bomb),  was  established  in  1944.  Upon  the  recommen¬ 
dation  of  the  Bureau  of  Aeronautics,  and  with  the  approval  of  the  Chief  of 
Naval  Operations,  it  was  planned  to  launch  the  JB-2  (Air  Force  copy  of  the 
German  V-l  missile)  from  aircraft  carriers  against  targets  in  the  Japanese 
Empire.  However,  the  war  ended  before  the  program  had  progressed  beyond 
..the  developmental  stage. 

The  initial  program  was  conducted  under  the  authority  of  directives 
that  established  the  following  two  projects: 

1.  TED  MTC  PA-501 . 

(TED  NAM  1837)* 

Established  on  26  December  1944  for  the  purpose  of  investigating  the 
use  of  the  JB-2  Flying  Bomb  from  a  CVE-class  aircraft  carrier. 

2.  TED  MTC  EL- 30 2 

(TED  NAM  31396  and  TED  PAU  3101)* 

Established  on  6  August  1945  for  the  purpose  of  conducting  tests  of  the 
electronic  systems  of  the  missile.  The  primary  purpose  of  this  project  was 
‘to  increase  the  accuracy  of  the  missile  by  tracking  it  in  flight  with  radar 
and  controlling  its  course  by  means  of  a  remote  radio  transmitter. 

After  the  wer  the  JB-2  was  redesignated  the  KGW-1  (LOON).  However,  the 
program  was  still  devoted  to  tests  that  would  result  in  the  development  of 
a<  missile  which  could  be  launched  from  the  decks  of  the  naval  ships.  On  27 
May  1946  the  missile  designation  was  again  changed  to  KUW-1  and  the  missile 
was  reclassified  from  a  "service  craft  to  a  testing  craft  for  various 
components  of  other  P/A." 

From  27  May  194-6  to  23  August  1960,  the  LOON-  test  program  was  devoted 
exclusively  to  testing  and  improving  existing  or  new  components.  A  parallel 
program  was  devoted  to  training  fleet  personnel  and  perfecting  missile 
handling  and  launching  techniques  aboard  submarines.  The  missile  designation 
was  changed  to  LTV-2  on  30  July  1947  and  to  LTV-N-2  in  April  1948.  During 
this  period  projects  TED  MTC  PA-501  and  TED  MTC  EL-302  remained  in  effect 
but  were  revised  occasionally  by  the  addi t ion  or  delet ion  of  certain  details. 
The  following  additional  projects,  which  further  modified  or  augmented  the 
existing  test  program,  were  established: 

li  TED  MTC  PA  501.1 
(TED  PAU  1801.1)* 

Established  on  17  September  1946  to  conduct  "experimental  rocket-type 
launchings  of  the  KUW-1  for  the  purpose  of  obtaining-  launching  data  and 
training  personnel,  leading  to  the  launching  of  the  KUW-1  from  a  submarine." 
In  conjunction  with  this  project,  the  Chief  of  Naval  Operations  directed 

*  These  designations  were  used  prior  to  the  estsblishment  of  MTC  designations, 
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that  a  fleet-type  submarine  be  converted  to  an  experimental  bombardment 
t;.  v'  for  the  launching  of  guided  missiles. 

2.  TED  MTC  EL-301 

Established  on  13  November  1946  for  the  purpose  of  evaluating  the 
Summers  gyro  servo  control  system  in  the  LOON.  The  primary  purpose  of  this 
■>  project  was  to  provide  a  greater  degree  of  controllability  during  launching 

and  greeter  maneuverability  during  the  mid-course  phase  of  flight.  This 
was  to  be  accomplished  in  part  by  modification  of  the  LOON  to  incorporate 
aileron  roll  control  in  lieu  of  rudder  control. 

3.  TED  MTC  AR-2301 

Established  on  8  March  1948  for  the  "development  of  a  destructor  system 
for  severing  the  wings  of  the  LOON  in  order  to  improve  the  terminal  tra¬ 
jectory  of  the  missile." 

4.  TED  MTC  502.1 

Established  on  31  August  1948  for  the  purpose  of  equipping  LOON  missiles 
with  smoke  generating  units  for  use  as  antiaircraft  targets  for  fleet 
exercises . 

5.  TED  MTC  PA-501.3 

Established  on  7  January  1949,  for  the  purpose  of  providing  technical 
and  material  assistance  during  the  launching  of  LOON  missiles  from  the 
USS  NORTON  SOUND. 

6.  TED  MTC  AE-5 25001 

Established  on  17  January  1949  for  the  purpose  of  conducting  flight 
tests  and  evaluation  of  various  types  of  equipment  and  systems  intended  for 
the  recovery  of  pilotless  aircraft  and  pilotless  aircraft  components 
detached  or  ejected  in  flight.  The  Bureau  of  Aeronautics  assigned  four 
LOONs  to  this  program  on  8  January  1950. 

7.  TED  MTC  GM-209 

Established  on  1  March  1949  for  the  purpose  of  providing  for  LOON 
flight  testing  in  connection  with  components  improvements,  launching,  tests 
which  cannot  be  performed  by  operational  training  vesseb  without  the 
technical  assistance  of  NAMTC,  and  special  tests  required  by  competent 
authorities.  This  directive  terminated  projects  TED  MTC  PA-501,  501.1,  and 
502.1. 

8.  TED  MTC  DE-302.3 

Established  on  1  March  1950  for  the  purpose  of  developing  facilities 
and  techniques  required  to  obtain  aerodynamic  data  from  free-flight  tests 
of  the  LOON  missile. 

9.  TED  MTC  EL- 302. 1 

Established  on  29  May  1950  for  the  purpose  of  evaluating  the  AN/ASQ-5 
infrared  homing  equipment  in  LOON  during  f lights  to  determine  the  suitability 
of  this  system  for  possible  future  use  in  ship-to-sur face  guided  missiles. 
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In  August  1950  the  general  aspect  of  the  LOON  test  program'  was  changed 
by  a  series  of  directives  from  the  Chief  of  Naval  Operations  and  the  bureau 
of  Aeronautics.  On  23  August  the  Chief  of  Naval  Operations,  by  reference 
1,  directed  that  a  reserve  of  25  LTV-N-2  (LOON)  missiles  be  established  at 
NAMTC  Point  Mugu  "to  provide  for  operational  contingencies  until  improved 
guided  missiles  are  available Jfor  fleet  use."  On  30  August  the  Bureau  of 
Aeronautics  directed,  by  reference  2,  that  "any  LOON’s  launched  hereafter 
should  have  in  their  flight  plan  only  objectives  which  contribute  directly 
to  the  improvement  of  the  LOON  as  an  operational  weapon."  On  30  August,  by 
the  promulgation  of  reference  3,  the  Chief  of  Naval  Operations  directed 
that  the  Bureau  of  Ships  and  the  Bureau  of  Aeronautics  co-ordinate  efforts 
to  develop  and  test  an  improved  command  guidance  system  which  would  employ 
radar  coding  principles  and  be  suitable  for  use  with  submarine  launched 
missiles. 

In  conformance  with  these  directives,  projects  TEpi  f|,TC,GM-209  and 
TED  MTC  EL-302  were  revised.  Revised  proj ect  TED  MTC  GM-209  f  .^'promulgated, 
by  reference  4,  on  8  December  1950.  It  directed  that  the  LOON  program  be 
devoted  to  the  following  specific  details: 

1.  Modification  of  25  missiles  for  assignment  to  the  reserve  pool. 

2.  Tests  of  improved  launching  systems  and  associated  components.  The 
emphasis  was  to  be  placed  on  the  perfection  of  single-JATO  launching 
techniques  and  their  adaptation  to  launchings  from  submurines. 

3.  Tests  of  the  armament,  components  of  the  LOON. 

4.  Tests  of  electronic  components  and  systems  as  outlined  in  projects 
TED  MTC  EL -301  and  TED  MTC  EL -30 2. 

5.  Tests  of  power  plant  installations.  These  were  to  include  tests  on  the 
existing  21-inch  pulsejet  engine  and  tests  on  the  Westinghouse  J-30  and  the 
Ranger  J-44  turbojet  engines. 

6.  Tests  to  improve  the  predictability  of  the  terminal  trajectory  of  the 
missile. 

7.  Technical  assistance  to,  and  support  of,  fleet  training  and  evaluation 
programs  using  LOON  missiles. 

Tne  directive  that  revised  Project  TED  MTC  EL-302  was  promulgated  by 
reference  5,  on  7  March  1951.  It  established  the  following  specific  problem 
details: 

1.  Provision  of  consultive  services  to  the  Navy  Electronics  Laboratory  and 
contractors  during  the  development  of  .the  new  command  guidance  system. 

2.  Continued  testing  and  development  o f .  quick-detachable  nose  mount  for 
electronic  components. 
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3.  Development  and  test  of  an  improved  S-band  rada?  Deacon. 


4.  Tests  of  the  AN/DPN-17,  an  improved  radar  transponder  beacon  that  was 
designed  to  replace  the  AN/APN-33  radar  beacon. 


Several  additional  programs  and  projects  were  is;  tab  1  i  shed  to  support 
project  TED  MTC  GM-209.  Project  TED  MTC  PP-222  was  established  by  reference 
6  on  6  December  19S0  for  the  purpose  of  determining  the  ability  of  the  J-30 
turbojet  engine  to  withstand  the  launching  accelerations  which  occur  during 
LOON  JATO  launchings.  On  8  January  1951,  reference  7  extended  the  scope  of 
project  TED  MTC  PP-222  to  include  the  J-44  turbojet  engine.  Project  TED 
ADC  GM-209  was  established  on  27  December  1950  by  reference  8  to  complete 
the  development  of  LOON  single-JATO  launching  equipment.  This  project  also 
directed  that  10  single-JATO  launching  sleds  be  manufactured  by  the  Naval 
Air  Development  Center  for  tests  at  NAMTC. 


Several  miscellaneous  assignments  that  were  not  a  part  of  the  actual 
test  program  were  administered  by  LOON  project  personnel.  They  were 
directly  related  to  the  LOON  missile  and  should  be  mentioned  in  this  report. 
(1)  In  June  1949  a  contract  (reference  9)  for  the  modi fication  of  50  LTV-N-2 
(LOON)  missiles  was  awarded  to  the  Marquardt  Aircraft  Company.  The  contract 
was  modified  by  change  order  "D*  ip  June  1950  to  include  an  additional  27 
missiles.  Project  personnel  were  charged  with  the  responsibility  of 
assisting  the  contractor  in  setting  up  a  modification  facility.  Instruction 
to  Marquardt  employees  and  general  assistance  in  setting  up  test  equipment 
were  to  be  provided.  Acceptance  tests  of  all  modified  missiles  were  to  be 
conducted  by  NAMTC*  (2)  After  the  promulgation  of  the  series  of  letters  of 
August  1950,  it  was  believed  advisable  to  procure  a  complete  set  of  up-to- 
date  LTV-N-2  (LOON)  drawings  which  coul^  be  supplied  to  any  prospective 
manufacturer  of  the  missile.  LQON  project  personnel  were  assigned  the  task 
of  drawing  up  specifications  for  and  technically  administering  such  a 
contract.  The  contract  was  awarded  to  D  &  R  Ltd.,  Santa  Barbara,  California 
in  June  1951. 


Previous  progress  reports  have  been  issued  (references  10  and  11)  and 
should  be  consulted  if  a  more  detailed  history  of  the  earlier  phases  of  the 
program  are  desired.  This  report  covers  the  progress  of  the  LOON  program 
from  1  March  1949  to  1  September  1951,  During  this  period  a  total  of  46 
LTV-N-2  (LOON)  missiles  were  launched  from  shore  launchers,  38  from  sub¬ 
marines,  and  3  from  the  USS  NORTON  SOUND. 


configuration 

MISSILE 


The  LTV-N-2  is  an  American-made  copy  of  the  German  V-l  missile  (Buzz 
Bomb),  as  manufactured  in  1944  and  1945  under  the  direction  of  the  U.  S,  Air 
Force.  It  is  a  pilotless  conventional  mid-wing  monoplane  powered  by  a 
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21>inch  pulsejet  engine  mounted  above  the  rear  section  of  the  fuselage.  It 
lacks  ailerons  but  incorporates  conventional  elevator  and  rudder  control. 
The  characteristics  of  the  missile  with  standard  equipment  installed  are  as 
follows: 


PHYSICAL  CHARACTERISTICS 

GROSS  WEIGHT 
LENGTH 
WING  SPAN 
WING  AREA 
WING  LOADING 


5025  LBS. 

27  FEET  1  1/16  INCHES 
17  FEET  8  1/8  INCHES 

60.7  SQUARE  FEET 

82.8  LBS/SQUARE  FOOT 


PERFORMANCE  (AVERAGE) 

MAXIMUM  SPEED  (6.000  FEET  ALTITUDE) 
MAXIMUM  RATE  OF  CLIMB  (SEA  LEVEL) 
SPEED  'N  A  CLIMB  (OPTIMUM) 

SERVICE  CEILING 
RANGE 


400  MILES/HOUR 
800  CEET/MIHUTE 
240  MILES/HOUR 
6,000  FEET 
140  STATUTE  MILES 


Figure  1  is  a  photograph  of  the  missile  and  figure  2  is  a  cutaway  view 
showing  the  general  arrangement  of  the  major  components  in  the  standurd 
configuration. 

LAUNCHING  DEVICES 

Two  general  methods  are  used  to  launch  the  LTV-N-2  (LOON)  missile.  In 
the  catapult  method,  which  was  used  exclusively  during  the  early  stages  of 
the  program,  the  missile  is  accelerated  to  flying  speed  before  it  leaves 
the  launching  device.  In  the  JATO  method,  which  has  practically  replaced 
the  catapult  method,  the  missile  is  accelerated  to  flying  speed  with  the 
aid  of  one  or  more  JATO  units.-  There  are  two  variations  of  the  JATO 
launching  method.  One  provides  a  short-length  launching,  and  the  other  a 
zero-length  launching.  A  short- length  launching  is  achieved  by  aligning 
the  JATO  thrust  vector  so  that  the  JATO  sled  slippers  travel  along  the 
launcher  rails.  A  zero-length  launching  is  achieved  by  aligning  the  JATO 
thrust  vector  so  that  the  JATO  sled  slippers  leave  the  launching  rails 
without  any  travel  along  the  rails. 
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All  catapult  and  booster  launchers  are  equipped  with  a  gasoline  drip 
pan,  which  is  located  under  the  end  of  the  pulse  jet-engine  tail  pipe.  A  *■ 

remotely-operated  COj  smothering  system  is  provided  as  a  safety  precaution. 

The  outlet  of  the  system  is  supported  by  the  gasoline  drip  pan  and  is 

directed  into  the  pulsejet  tail  pipe.  The  shore  JATO  launchers  and  the  „ 

USS  CUSK  launcher  are  equipped  with  remotely-controlled  water-deluge  systems 

which  spray  the  JATO  units  and  the  base  of  the  launcher  in  the  event  a  fire 

occurs  in  the  missile  prior  to  launching. 


■  -  —  - '''•>**,'J<i'-*-- 


Shore  Installations 

(1)  XM1 - 1  Catapult 

The  XM1-1  catapult  is  a  mu  1 1 ip le - ca r t r i dge ,  slotted  cylinder  type 
of  launcher  in  which  smokeless  powder  charges  are  used  as  a  propellant. 
The  LTV-N-2,  the  launching  sled,  and  catapult  piston  are  accelerated  to 
an  average  end  speed  of  217  knots  after  a  ISO-foot  run.  The  sled  and 
piston  drop  from  the  missile  immediately  after  clearing  the  catapult. 
The  entire  catapult  structure  is  of  aluminum  alloy  and  steel  and  weighs 
approximately  33,000  pounds.  The  catapult  is  mounted  in  a  horizontal 
position.  Figure  3  shows  the  LOON  mounted  for  launching  on  an  XM1-1  type 
catapult.  The  catapult  is  built  in  10  sections.  The  sections,  which 
do  not  contain  powder  chambers,  are  interchangeable.  The  end  speed  of  the 
catapult  may  be  altered  by  varying  the  powder  charge  in  the  seven  cartridge 
chambers.  Experience  obtained  from  a  number  of  launchings  has  established 
a  standard  powder  loading  of  32  sticks  in  the  N°*  1  electric  cartridge 

chamber  and  58  sticks  in  each  of  the  6  remaining  f lash- igni ted  cartridge 
chambers. 

The  missile  is  p'ced  on  the  catapult  on  an  inclined  launching  sled 
in  order  to  give  the  LOON  the  proper  angle  of  attack  immediately  after 
launching.  Launching  sleds  that  incline  the  longitudinal  axis  of  the 
missile  3°,  6°,  or  8°  above  the  horizontal,  are  available  for  use. 

Complete  information  on  the  XMl-type  catapult  is  contained  in 
reference  12. 

(2)  Rolling  Ramp 

The  rolling  ramp  is  a  three-rail  ramp  designed  for  simulated  ship¬ 
board  launchings  of  the  LTV-N-2  (LQPN).  The  over-all  length  of  the  ramp  is 
90  feet.  The  forward  50-foot  portion  of  the  ramp,  actually  utilized  during 
a  launching,  is  inclined  6°  above  the  horizontal.  The  remaining  40-foot 
portion  is  horizontal,  corresponding  to  that  section  which  would  be  covered 
by  a  hanger  in  a  submarine  installation.  Figure  4  shows  the  LOON  on  the 
launcher . 

Thfe  entire  structure  may  be  made  to  oscillate  in  roll  at  amplitudes 
of  5°  to  15°  from  top  dead  center  at  periods  of  6  seconds  to  15  seconds. 
Power  to  oscillate  the  ramp  is  supplied  by  a  gasoline  engine.  No  provisions 
are  made  to  simulate  pitch  or  yaw.  The  rolling  feature  was  removed  after 
several  successful  launchings  had  been  accomplished  from  submarines,  and 
the  ramp  was  secured  in  the  top  c\ead  center  position. 

This  ramp  was  removed  from  the  NAMTC  launching  area  in  August  1950 
to  make  room  for  other  launching  installations. 


-fflrfrH- 


(3)  NADC  Zero-Length  Launcher 

This  launcher  was  designed  and  built  by  the  Naval  Air  Levelopment  , 

Center.  Johnsville,  Pennsylvania  for  the  purpose  of  conducting  zero-length 
launchings  of  LTV-N-2  (LOON),  CTV-N-2  (GORGON),  and  RTV-N-15  (POLLUX) 
missiles.  It  was  installed  at  NAMTC  in  August  2950.  v 

,  The  launcher  is  a  compact  unit  107  inches  long,  65  inches  wide,  and 

50)4  inches  high.  It  is  rotatable  in  azimuth  through  380°  and  adjustable  in 
elevation  from  +  )4°  to  +11°.  The  launching  sled,  with  one  2 . 2-KS-33 , 000 
JATO  unit  attached,  is  loaded  on  the  launcher  with  either  a  crane  or  a 
special  1 aunching- s led  handling  cart.  The  missile  is  then  loaded  with 
a  crane.  A  LOON  in  launching  position  on  the  NADC  zero-length  launcher 
is  shown  in  figure  5. 

(4)  NAIilTC  Short -Length  Launcher 

The  NAiJTC  short-length  launcher  was  originally  designed  as  a  replace¬ 
ment  for  the  rolling  ramp.  It  is  a  rail-type  launcher  with  four  8-foot 
rails  for  the  two  front  and  two  rear  slippers.  The  plane  of  the  rear 
slipper  rails  is  5  inches  above  the  plane  of  the  front  slipper  rails.  The 
rails  are  so  designed  that  the  front  and  rear  slippers  of  the  four-JATO  4 

launching  sled  leave  the  launcher  simultaneously.  This  feature  prevents 
the  possibility  of  a  tip-off  and  consequently  and  undesirable  nose-down 
pitching  acceleration  of  the  missile. 

The  launcher  is  trainable  in  azimuth  through  an  arc  of  30°  in 
increments  of  5°  and  is  adjustable  in  elevation  from  a  rail  angle  of  8°  to 
16°  in  increments  of  1°.  The  over-all  length  is  23  feet,  the  width  is 
4  1/4  feet,  and  the  maximum  height  is  4H  feet.  Figure  6  shows  the  NAMTC 
launcher  with  a  LOON  missile  in  the  launching  position. 

The  launcher  was  originally  designed  for  only  the  four-JATO  launching 
sled.  With  the  advent  of  the  single-JATO  launching  sled,  an  auxiliary  set 
of  rails  was  installed  and  the  launcher  may  now  be  used  with  either  launch¬ 
ing  sled.  Either  short-length  or  zero-length  launchings  may  be  accomplished. 

Shipboard  Installations 

(1)  Short-Length  Launcher  aboard  the  USS  NORTON  SOUND 

r 

The  NORTON  SOUND  launcher  was  designed  by  NAMTC.  It  is  a  short- 
length  three-rail  launcher  made  of  mild  steel  in  a  box  truss  design  with 
diagonal  supports  and  was  patterned  after  the  rolling  ramp.  It  is  207  •* 

inches  long  and  allows  the  front  slippers  of  a  four-JATO  sled  to  travel  36 
inches  before  clearing  the  launcher.  It  is  adjustable  in  elevation  from 
2°  to  8°,  b'it  is  not  trainable. 
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(2)  USS  CUSK  Launching  Installations 

The  LOON  is  stored  on  board  the  USS  CUSK  in  a  deck  hangar(  aft  of 
the  conning  tower.  The  hangar  is  a  cylindrical  steel  tank,  8  feet  6  inches 
in  diameter.  The  tank  is  closed  at  the  aft  end  by  a  hydraulically-operated 
door.  No  provision  is  made  for  entering  the  hangar  directly  from  within 
the  pressure  hull. 

Prior  to  January  1951,  the  launcher  installed  aboard  the  CUSK  was 
identical  to  the  forward  50  feet  of  the  rolling  ramp.  It  could  be  utilised 
only  with  the  four-JATO  launching  sled. 

A  short-length  launcher,  patterned  after  the  NAMTC  sho-t-.ength 
launcher,  was  installed  aboard  the  CUSK  in  November  and  December  1950 
during  a  regular  overhaul  period.  The  rail  configuration  is  identical  to 
the  NAMTC  short-length  launcher.  However,  the  supporting  struct)  re  was 
strengthened  and  the  launcher  was  provided  with  an  air-driven  tra  rung  and 
elevating  mechanism.  Working  platforms  also  were  added  outboar-J  of  the 
rails  to  assist  the  prelaunching  checkout  crew.  This  launcher  was  designed 
for  use  with  either  the  four-JATO. or  the  single-JATO  launching  sleds. 
Figure  7  shows  the  short-length  launcher  and  the  hangar  installed  on  the 
CUSK.  The  launching  ins tal lation  Aboard  the  CUSK  is  described  in  detail  in 
reference  11. 

(3)  Installation  Aboard  the  USS  CARBONERO 

The  launcher  aboard  the  USS  CARBONERO  is  a  ■‘•.hree-rail  short-length 
launcher  similar  to  that  previously  described  for  the  USS  NORTON  SOUND.  The 
supporting  structure  was  redesigned  and  strengthened  to  withstand  water 
loads  when  thte  boat  is  submerged. 

The  launcher  is  mounted  on  the  aft  5-inch  gurt  mount  with  the  longi¬ 
tudinal  axis  of  symmetry  rotated  15°  toward  the  port  quarter.  The  launching 
rails  are  elevated  at  an  angle  of  0>°  above  the  horizontal.  No  provisions 
for  adjustment  in  azimuth,  or  elevation  are  provided. 

The  four-JA-TO  sled  and  the  missile  are  loaded  separately  by  crane 
directly  onto  the  launcher  Because  no  hang-ar  or  other  means  of  stowage  is 
provided.  Figure  8  shows  the  launcher  installation  aboard  the  CARBONERO. 
This  installation  is  essentially  identical  to  that  described  in  reference 
11  for  the  CUSK  except  for  the  actual  launcher. 


equipment 

STABILIZATION  SYSTEU 

Stable  and  controlled  flight  is  achieved  with  the  aid  of  a  pneumatically- 
operated  autopilot,  rudder  servomotor,  and  elevator  servomotor. 
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The  autopilot  contains  a  yaw  rate  gyro  and  a  pitch  rate  gyro  -r-  each  of 
which  is  restrained  to  precess  in  one  plane  only  —  and  a  free  gyro,  which 
measures  sngular  displacements.  In  addition  to  the  gyros,  the  autopilot 
contains  two  systems  of  air  lines.  One  system  provides  air  to  drive  the 
gyros,  and  the  other  system  is  used  to  transmit  intelligence  to  the  servo¬ 
motors. 

The  servomotors  consist  of  a  diaphragm  unit,  an  air  valve  connected  to 
the  diaphragm,  a  double  acting  piston,  a  chamber,  and  three  air  pressure 
fittings. 

The  missi le  i  s  stabi lised  by  the  action  of  the  three  gyros.  The  vertical 
reference  is  established  by  the  displacement  gyro,  which  rotates  about  an 
axis  that  is  inclined  20°  to  the  horizontal.  The  inclination  of  the 
rotational  axis  is  maintained  by  a  pair  of  pendulous  vanes.  If  the  missile 
pitches,  the  frame  of  the  autopilot  moves  with  reference  to  the  displacement 
gyro.  This  displacement  causes  a  differential  pressure  to  be  applied  across 
the  servomotor  diaphragm  and  thereby  opens  the  air  valve.  This  allows  hign 
pressure  air  to  enter  the  piston  chamber  and  move  the  piston.  The  elevator, 
which  is  attached  to  the  piston,  deflects  in  a  direction  that  returns  the 
missile  to  its  original  attitude.  Similar  action  deflects  the  rudder  when 
the  missile  rolls  or  yaws.  The  rate  gyros  act  in  a  conventional  manner  and 
are  utilized  to  damp  out  oscillations  in  pitch  and  yaw  by  causing  the 
elevator  and  rudder  to  be  displaced  in  a  direction  that  opposes  the  angular 
velocity. 

The  missile  is  stabilized  in  either  an  '8°  climbing  attitude  or  in  level 
flight,  depending  upon  the  setting  of  an  altitude  control  unit  which  is 
mounted  on  the  autopilot  frame.  When  flying  at  altitudes  below  that  which 
is  set  in  the  control  unit,  the  missile  is  stabilized  in  an  8°  climb.  When 
the  preset  altitude  is  reached,  the  control  unit  rotates  one  of  the  dis¬ 
placement  gyro  gimbal  rings  through  an  arc  of  8°.  This  creates  a  new 
.ventical  reference  and  causes  the  missile  to  stabilize  in  level  flight  and 
maintain  the  desired  altitude. 

The  missile  is  turned  by  precessing  the  displacement  gyro  in  the 
horizontal  plane.  This  is  accomplished  when  one  of  two  magnetic  coils  is 
energized  by  the  radio  command  system.  The  magnetic  coil  attracts  a  soft 
iron  shoe  mounted  on  one  of  the  gimbal  rings  and  applies  a  precessional 
torque. 

A  more  complete  explanation  of  the  stabilization  system  can  be  found 
in  reference  29. 

CONTROL 

A  schematic  sketch  a{  the  LTV-N-2  control  system  is  shown  in  figure  9. 
The  AN/ARW-17  is  a  30-  to  ^'roc,  crystal-regulated,  frequency-modulated, 
control  receiver  with  five  tone-channel  selectors.  The  five  relays  of  this 
unit  operate  in  response  to  the  five  tope-channels  of  the  command  transmitter. 


The  control  signals  are  transmitted  by  a  modified  T/24/ARW-3  command 
transmitter  and  AN-10/ARW-3  amplifier.  The  transmitter  is  crystal-regulated 
and  contains  10  audio  oscillators  for  f requency  modulat ion  of  the  carrier. 
Only  the  five  highest  audio- frequency  oscillators  of  the  transmitter  are 
used  in  this  system.  The  amplifier  unit  is  used  to  increase  the  power 
output  of  the  transmitter  from  25  to  250  watts. 

The  coded  commands  to  the  missile  are  keyed  by  the  C- 33( XN ) - ARW- 3 
flight-control  box.  A  three-position  rotary  switch  marked  "code  selector" 
makes  connections  in  the  box  in  order  that  the  operator  may  select  the  code 
through  which  the  command  is  sent.  If  three  missiles  were  tracked  and 
controlled  simultaneously,  each  would  be  on  an  individual  code. 

In  addition  to  the  ARW-17  receiver,  the  missile  control  system  consists 
of  a  C-363/ASW  control  relay  box  and  a  CP-28/ASW  computer.  The  control 
relay  box  contains  six  relays  that  form  parts  of  the  "dump"  circuits  and 
the  "turn-command"  circuits.  The  CP-28/ASW  computer  is  an  electromechanical 
timing  device  which  is  used  to  energize  the  autopilot  slaving  coils  for  a 
given  time  interval.  The  time  interval  is  dependent  upon  the  number  of 
turn-command  pulses  received  by  the  ARW-17  receiver. 

TRACKING 

The  missile  is  equipped  with  either  an  AN/APN-33  or  AN/APN-33A  radar 
transponder  beacon.  The  AN/APN-33  radar  transponder  beacon  operates  in  the 
frequency  range  from  2,750  to  2,950'mc.  It  is  mounted  in  the  nose  section 
and  is  equipped  with  a  receiving  and  a  transmitting  antenna.  The  AN/APN-33A 
beacon  is  a  modified  AN/APN-33  beacon  that  operates  in  the  2,750  and  3,500 
me  :range.  It  is  equipped  with  a  single  antenna  which  both  receives  and 
transmits.  Several  beacon  antennq  configurations  are  used.  These  are 
shown  in  figure  10. 

Several  different  radars  have  been  used  for  tracking.  The  model  SV - 1 
radar  is  used  during  all  flights  launched  from  submarines.  The  SP-1M  was 
formerly  used  for  flights  launched  from  shore  launchers,  but  it  has  been 
replaced  by  the  SCR-584/615R.  The  SV-4,  a  shore-based  version  of  the  SV-1, 
aLo  is  used  for  shore  launchings. 

The  SV  radar  is  a  high  S-band  aircraft-warning  radar  designed  for 
installation  aboard  submarines.  It  is  a  pulse-type  manual  tracking  radar 
having  a  pulse  repetition  frequency  of  400  per  second  and  a  peak  power 
output  of  500  kilowatts.  Target  information  is  presented  on  a  5-inch  PPI 
(plan  position  indicator)  scope,  and  on  3-inch  A-scan  and  B-scan  scopes. 
When  used  in  conjunction  with  a  radar  beacon  in  the  LOON  missile,  the 
average  maximum  range  is  approximately  100  statute  miles,. 

The  SV  installations  aboard  the  USS  COSE  and  the  U3S  CARBONEKO  are 
equipped  with. a  special  B-type  repeater  which  was  designed  and  built  by 
the  Navy  Electronics  Laboratory.  This  unit  presents  missile  range  and 
indicates  missile  position  relative  to  the  course  line. 
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T  e  SCR-584/615B  is  an  S-band  radar  that  incorporates  features  of  both 
the  SCR-584  and  the  SCR-615B  radars.  It  i s  an  automatic  tracking  pulse-type 
rada  ’  with  a  pulse  repetition  frequency  of  1,707  pulses  per  second.  Peak 
powe,  output  is  750  kilowatts.  Maximum  range  is  approximately  125  statute 
miles.  V  hen  used  in  conjunction  with  LOON  test  flights,  the  radar  data  is 
presented  on  an  Electronic  Associates  Model  156  plotting  board. 

TELEMETRY 

Two  types  of  telemetry  are  used  in  the  LTV-N-2  (LOON).  The  AN/AKT-1A 
is  a  pulse  time-sharing  system  designed  by  the  Naval  Research  Laboratory 
•  for  use  in  the  LOON.  This  is  a  10-channel  system  that  operates  in  the  520 
to  525  me  band  and  transmits  with  a  peak  power  output  of  approximately  250 
watts. 


The  transmitter  and  the  power  supply  are  mounted  in  a  cylindrical  can, 
which  is  placed  in  the  warhead  section.  The  complete  installation,  with 
the  exception  of  the  end  instruments,  is  accessible  from  the  front  of  the 
warhead  and  may  be  readily  replaced  if  a  failure  occurs  during  prelaunching 
checkouts . 

The  AN/AKT-1A  system  is  being  replaced  by  the  AN/AKT-10  system.  The 
AN/ ART- 10  operates  in  the  215  to  230  me  range  and  utilizes  frequency-modulated 
subcarrier  oscillators  to  f requency-modulate  the  RF  carrier.  The  normal 
peak  power  output  is  3  watts;  however,  a  power  amplifier  may  be  used  to 
increase  the  peak  power  output  to  30  watts.  Six  channels  of  continuous 
information  may  be  transmitted.  The  sixth  channel  may  be  commutated  to 
provide  15  items  of  information,  each  sampled  at  10  times  per  second. 

The  complete  system,  with  exception  of  the  end  instruments,  has  been 
packaged  to  form  an  installation  similar  to  the  AN/AKT-1A.  The  installation 
is  shown  in  figure  11. 

FUEL  AND  PROPULSION  SYSTEM 

The  fuel  and  propulsion  system  consists  of  a  180-gallon  fuel  tank,  fuel 
lines,  cut-off  valve,  fuel  regulator,  and  a  21-inch  pulsejet  engine. 

The  pulsejet  engine  is  essentially  a  hollow  cylinder  that  consists 
of  an  inlet  diffuser,  a  combustion  chamber,  a  transition  cone  and  a  tail 
pipe.  A  grill  that  contains  the  flapper  valves,  the  starting  air  nozzles, 
and  the  fuel  nozzles,  separates  the  inlet  diffuser  and  the  combustion 
chamber.  A  spark  plug  is  mounted  at  the  top  center  of  the  combustion 
chamber.  Total  weight  of  the  engine  is  approximately  300  pounds.  It 
resonates  at  a  frequency  of  4-2  cps  and  develops  700  pounds  of  static  thrust 
at  sea  level. 


The  fi’.*l  line  leads  from  the  bottom  of  the  fuel  tank,  through  the  cutoff 
valve,  through  the  fuel  regulator,  and  thence  to  the  fuel  nozzles  in  the 
grill . 
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The  fuel  cutoff  valve  contains  a  spring  that  holds  it  in  a  closed 
position.  The  valve  is  opened  by  compressed  air,  which  forces  the  valve  to 
move  against  the  spring.  When  the  valve  is  fully  opened,  a  pin  engages  a 
detent  in  the  valve  shaft  and  holds  it  in  the  open  position.  Closing  of 
the  valve  is  accomplished  by  a  solenoid  that  disengages  the  detent  pin  and 
allows  the  spring  to  move  the  valve  shaft  to  the  closed  position. 

The  fuel -metering  unit  regulates  the  fuel  flow  according  to  the  missile 
airspeed.  An  altitude-compensating  bellows,  although  a  part  of  the  unit, 
is  not  used  because  early  flights  indicated  that  its  operation  was  erratic. 
The  fue 1 -meter ing  unit  also  contains  a  control  for  regulating  the  fuel  flow 
during  engine  starting. 

Operation  of  the  propulsion  system  is  as  follows:  (1)  pressurize  fuel 
tank  to  100  psi  by  compressed  air;  (2)  initiate  flow  of  starting  air  through 
starting  air  nozzles;  (3)  initiate  flow  of  fuel  to  fuel  nozzles  by  opening 
fuel  cutoff  valve,  and  energize  spark  plug;  (4)  after  engine  has  started, 
stop  flow  of  starting  air  and  change  starting  fuel  flow  to  normal  fuel  flow. 
The  engine  continues  to  operate  until  fuel  flow  is  cut  off. 

Maximum  operating  altitude  of  the  standard  propulsion  system  is  6,000 
feet.  Although  engine  operation  is  self-sustaining  after  the  initial 
starting  pulse,  a  continuous  spark  ignition  system  is  employed.  This  system 
has  successfully  restarted  the  engine  on  several  occasions  when  propulsion 
failures  occurred. 

FLIGHT  TERMINATION 

Flight  termination  is  accomplished  by  a  radio  command.  Upon  receipt  of 
the  command,  the  wings  are  severed  from  the  missile,  the  control  surfaces 
are  streamed,  and  the  fuel  to  the  engine  is  shut  off.  A  delay  of  0.3 
second  occurs  between  the  severing  of  the  left  and  right  wing.  This  delay 
induces  a  stabilizing  roll  in  the  missile  during  the  terminal  trajectory.. 

The  severance  of  each  wing  results  from  the  explosion  of  a  shaped 
charge,  of  composition  C3,  which  is  retained  within  an  annular  groove 
machined  into  a  mild  steel  disc.  The  disc  is  held  inside  of  the  hollow 
wing  spar  by  machine  screws.  The  composition  C3  is  ignited  by  an  M36 
electric  detonator  contained  in  a  mechanical  detonator  safe  device  secured 
to  the  outside  of  the  spar. 

The  control  surfaces  are  caused  to  stream  by  severance  of  the  signal 
lines  from  the  autopilot  to  the  rudder  and  elevator  servo  actuators.  This 
is  brought  about  by  a  detonator  guillotine,  which  is  a  1-inch  hollow  tube 
approximately  6  inches  long.  The  signal  lines  are  threaded  through  four 
holes  drilled  through  the  tube  at  right  angles  to  the  longitudinal  axis. 
At  the  receipt  of  the  dump  command,  an  explosive  charge  in  the  after  end  of 
the  detonator  guillotine  tube  is  ignited  and  a  metal  slug,  with  a  cutting 
surface  machined  into  the  leading  edge,  is  ejected  down  the  tube  where  it 
severs  each  of  the  four  signal  lines. 
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The  engine  fuel  is  shut  off  by  a  solenoid-operated  valve.  The  solenoid 
is  energised  »hen  the  metal  slug  of  the  detonator  guillotine  trips  a 
microswitch  av  xt.  leaves  the  forward  end  of  the  tube. 

If  the  miisile  fails  to  respond  to  the  dump  command,  a  Veeder -Root 
counter  energizes  the  dump  circuit  after  the  missile  has  traveled  a  pre¬ 
determined  distance.  This  is  accomplished  by  a  mechanical  counter  operating 
in  conjunction  with  a  small  air  log  propeller  mounted  on  the  nose  of  the 
missile.  Each  propeller  is  calibrated  and  i3  labeled  with  the  number  of 
turns  per  mile. 

0K6NANCE  COMPONENTS 

The  ordnance  components  of  the  LTV-N-2  (LOON)  consist  of  a  2,000-pound 
tr i tonal - loaded  warhead,  two  T74  electrical  fuzes,  a  T9  inertia  switch,  and 
a  T8  nose  switch.  Figure  12  shows  a  schematic  diagram  of  the  installation. 
Figure  13  shows  the  location  of  the  various  components  in  the  LOON  missile. 
More  complete  information  on  the  ordnance  components  may  be  obtained  in 
reference  13.  It  should  be  noted  that  the  T84  mechanical  fuze  originally 
was  used  in  place  of  one  of  the  T74  electrical  fuzes.  However,  tests 
conducted  by  the  Bureau  of  Ordnance  during  October  19S0  proved  the  T84  fuze 
to  be  unsafe  and  it  was  removed  from  the  system. 


test  procedure  at  NAMTC 

Preparations  for  a  LOON  test  flight  normally  commence  approximately 
3  wpeks  prior  to  the  actual  flight.  At  that  time  the  detailed  test  objec¬ 
tives  are  assigned  and  the  missile  configuration  required  to  accomplish  the 
test  objectives  is  selected. 

Approximately  2  weeks  are  required  for  shop  personnel  to  perform  the 
routine  checkout  of  the  air,  fuel,  and  propulsion  systems  and  to  install 
the  electrical  cabling,  electronic  components,  and  the  telemetering  system. 
The  installation  of  other  special  equipment  required  for  the  test  i  also 
made  during  this  period. 

Approximately  20  people,  including  mechanics,  technicians,  engineers, 
and  officers  are  assigned  to  the  LOON  project  team. 

After  the  missile  has  been  qompletely  prepared,  the  weight  and  center 
of.  gravity  are  determined  with  an  electronic  weighing  scale.  The  launching 
sled  also  is  assembled  aqd  its  weight  and  center  of  gravity  are  determined. 
The  location  qf  the  center  of  gravity  pf  the  missile  —  sled  combination 
is  calculated  from  the  two  measured  values  and  the  sled  adjustment  for 
obtaining  the  proper  alignment  of  the  JATfl  tfirust  vector  with  respect 
to  the  combined  center  of  gravity,  cap  then  fie  m*de.  This  work  is  normally 
completed  2  days  before  the  launching  is  scheduled. 
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Approximately  1  week  before  the  test  flight,  a  "Request  for  Scheduling 
Test"  form  is  submitted  to  the  Test  Scheduling  Officer.  This  form  contains 
all  pertinent  information  relative  to  the  particular  test  flight.  Copies 
are  distributed  to  all  interested  supporting  departments  of  NA&TC  to  insure 
that  equipment  and  personnel  will  be  available  for  the  scheduled  test. 
Detailed  arrangements  with  the  supporting  departments  are  usually  made  by 
telephone  or  conference  after  the  "Request  for  Scheduling  Test"  form  has 
been  distributed. 

On  the  day  before  the  scheduled  launching,  the  launching  sled  is  loaded 
pr>  the  launcher  and  the  missile  is  transported  to  a  heated  overnight  storage 
building  located  in  the  launching  area. 

At  0800  on  tha  morning  of  the  launching,  the  missile  is  loaded  on  the 
1 auncher  and  the  missile  check  crew  commences  the  prelaunching  checkout.,  A 
briefing  conference,  which  is  conducted  by  the  assigned  Test  Control  Officer, 
is  held  at  approximately  0900.  The  conference  is  for  the  purpose  of  insuring 
that  the  supporting  departments  are  briefed  on  all  the  details  of  the  test. 
Any  last  minute  changes  in  the  schedule  or  procedural  detail'  which  have 
been  omitted  previously  are  discussed. 

At  1030,  an  airplane  in  which  a  beacon  and  missile  receiving  equipment 
have  been  installed,  commences  a  flight  that  simulates  the  expected  flight 
of  the  missile.  The  tracking  radars  that  have  been  assigned  for  the  missile 
test  flight  are  used  to  track  the  Deacon  in  the  airplane.  Control  signals 
are  transmitted  from  the  missile  ground  control  station  at  periodic  intervals 
and  the  field  strength  that  exists  in  the  vicinity  of  the  aircraft  is 
monitored.  This  flight  assists  in  insuring  that  all  ground  command  and 
tracking  equipment  is  operating  at  peak  efficiency 

At  1200  or  approximately  2V4  hours  before  launching  time,  area  clearance 
airplanes  are  dispatched  to  the  Sea  lest  Range.  These  airplanes,  equipped 
with  loud-speakers  and  signal  lights,  attempt  tc  keep  ships  out  of  areas 
over  which  the  missile  will  fly.  The  activities  of  the  area  clearance 
aircraft  are  co-ordinated  from  the  ana  clearance  center  located  in  the 
launching  area. 

The  60-minute  warning  is  the  first  official  warning  sounded.  This  is 
sounded  when  all  the  missile  pre launching  checks  have  been  practically 
completed.  At  the  receipt  of  the  60-miruite  warning,  all  supporting 
deportments  commence  active  preparation  for  their  part  in  the  missile 
f 1 ight . 

The  15 -minute  warning  is  sounded  only  if  the  Sea  Test  Range  is  clear 
and  ali  supporting  departments  are  completely  ready  for  the  operation.  At 
the  15 -minute  warning,  the  two  chase  airplane  pilots  man  their  aircraft  and 
the  launching  ordnance  crew  commences  the  final  ins t a  I la t ion  of  the  ordnance 
components  (JATO  igniters,  wing  blowoff  igniters,  etc). 
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At  the  10-minute  warning,  the  chase  airplanes  are  directed  to  take  off.. 
If  bcth  chase  airplanes  are  airborne  at  the  5-minute  warning,  the  count 
do"1'  is  continued.  Otherwise  the  warning  is  held  until  the  airplanes  are 
airborne. 

At  the  3-minute  warning,  the  misuile  ir.ternrl  air  supply  ar.d  telemeter 
transmitter  are  turned  on  and  the  launching  pad  is  cleared  of  ali  personnel. 
Ail  electrical  circuits  from  the  blockhouse  to  the  launcher  are  armed  and 
the  missile  is  ready  for  launching. 

The  1-minute  warning  is  sounded  b>  the  chase  airplane  pilots  when  they 
are  in  a  position  that  will  allow  th^m  to  pass  over  the  launcher  at  the 
instant  of  launching. 

At  the  30-second  warning,  the  au>eraatic  count  down  sequence  is  started 
by  the  Launching  Officer.  All  functions,  such  as  missile  autopilot  dis¬ 
placement  gyro  uncaging,  camera  starting,  and  JATO  ignition  pulses,  occur 
automatically.  The  sequence  may  be  3top,->ed  and  a  "hold  fire"  effected  from 
any  one  of  four  stations  at  any  time.  ’-he  stations  fe  located  at  the 
launching  blockhouse,  area  clearance  center,  Tracking  and  Control,  and 
telemetric  receiving  station. 

The  pulsejet  engine  is  s t ar ted -manua 1 ly  at  the  25-second  warning.  At 
the  10-second  warning,  the  autopilot  displacement  gyro  is  uncaged  and  a 
return  pulse,  which  indicates  that  the  gyr  j  has  uncaged,  illuminates  an 
indicator  light  in  the  blockhouse.  The  cameras,  which  are  used  to  cover 
each  launching,  are  started  at  the  2-second  warning.  At  zero  time  the  JATO 
units  are  ignited  and  a  reference  timing  pylse  is  transmitted  to  all 
apparatus  on  which  flight  data  is  recorded. 

Immediately  after  launching,  the  center  of  activity  shifts  to  the 
Tracking  and  Control  Room,  which  corresponds  to  the  Combat  Information 
Center  aboard  ship.  This  room  contains  the  missile-command-controi  console, 
radar  plotting  tables,  radio  transmitting  and  receiving  equipment,  and  a 
direct  telephone  link  with  the  telemetric  receiving  station. 

During  the  flight,  the  Test  Control  Officer  is  continuously  informed  of 
the  location  and  status  of  the  missile  from  the  radar  plot  and  from  verbal 
reports  of  the  missile  speed  and  altitude  that  are  transmitted  every 
30-seconds  by  the  chase  airplane  pilots.  Any  pertinent  telemetered  infor¬ 
mation  may  be  readily  obtained  by  telephone  from  the  telemetric  receiving 
station.  Control  commands,  as  directed  by  the  test  control  officer,  are 
transmitted  to  the  missile  by  the  control  console  operator.  If  the  control 
equipment  in  the  tracking  and  control  room  f$ils,  control  commands  are 
transmitted  from  a  secondary  control  station,  which  is  ordinarily  located 
in. one  of  the  area  clearance  airplanes. 
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The  test  flight  is  terminated  by  the  transmission  of  the  "dump"  command 
after  the  chase  airplane  pilots  report  that  the  area  is  clear.  In  the 
event  that,  the  dump  command  is  not  received,  the  missile  is  dumped  at  a 
predetermined  range  by  the  action  of  the  air  log  propeller  and  the  Veeder* 
Root  counter,  which  was  described  under  "Configuration." 


During  each  test  flight,  all  radio  transmissions  that  concern  the  flight 
are  monitored  and  recorded  so  that  a  permanent  record  may  be  kept.  This 
includes  a  transcript  of  the  chase  airplane  pilot’s  "talkback"  and  recordings 
of  all  commands  sent  to  the  missile.  The  telemetered  information  is 
recorded  on  f.  roll  of  photographic  paper.  Translation  of  the  received 
telemetered  data  is  performed  by  LQON  project  engineers. 

Operations  conducted  from  the  USS  CUSK  and  the  USS  CARBONERO  are  similar 
to  those  conducted  from  shore  except  that  the  primary  tracking  and  control 
room  is  aboard  ship.  Telemet/y  is  not  used  during  test  flights  that 
originate  from  the  submarines. 


results  and  discussion 


The  LQON  test  program  is  conducted  under  the  authority  of  several 
project  directives,  each  of  which  consists  of  one  or  more  problem  details. 
The  results  of  the  over-all  launching  program,  with  particular  emphasis  on 
the  general  reliability  of  components,  are  presented  at  the  end  of  this 
section.  Table  I,  appendix  A,  contains  a  resume  of  each  individual  LOON 
test  flight. 


Because  of  the  general  complexity  of  the  LOON  program,  the  problem 
details  will  be  discussed  individually.  The  number  to  the  right  of  the 
problem  detail  headings  indicates  the  number  of  flights  conducted  which  had 
that  problem  detail  as  a  test  objective  and  which  were  of  sufficient  duration 
to  contribute  usable  data.  Flight  failures,  or  the  adoption  of  equipment 
as  standard,  sometimes  resulted  in  a  greater  number  of  flights  than 
indicated . 


PROBLEM  DETAIL  RESULTS 


l.  Test  of  NAMJC  and  Sperry  GM-1 
Command  Guidance  Computer 
EL-302 


(4  flights) 


Only  the  NAMTC  computer  was  evaluated  with  flight  tests.  The  four 
flights  indicated  that  the  computer  is  capable  of  guiding  the  missile  along 
a  straight  course  from  the  launching. site  to  the  target.  It  was  necessary 
to  discontinue  the  tests  when  the  SP-1M  radar  was  transferred  to  another 
project. 


No  flight  tests  were  conducted  utilizing  the  Sperry  GM-1  computer.  It 
was  planned  to  conduct  simulated  missile  flights  using  the  TG-2  airplane. 
However,  the  assigned  airplane,  which  had  been  instrumented  for  the  tests, 
was  lost  in  a  crash  before  any  tests  were  conducted. 


This  problem  detail  was  not  reassigned  by  reference  S, 


Test  of  the  Quick  Detachable 
Electronic  Nose  Mount 
EL-302 


(9  flights) 


This  unit  was  designed  to  permit  quick  changing  of  the  electronic 
components.  All  the  electronic  units,  with  the  exception  of  the  power 
supply,  are  contained  in  the  nose  section  in  a  shock -mounted  box,  as  shown 
in  figures  14,  IS,  and  15.  The  entire  nose  section  and  the  electronic 
components  may  be  connected  in  60  seconds.  Seven  successful  flights  were 
conducted  utilizing  the  original  design  (figure  IS)  which  incorporated 
large  springs  and  snubbers  for  the  shock- absorbing  units.  f'ive  flights 
have  been  made  utilizing  an  improved  unit  (figure  16)  which  incorporates 
Lord  shock  mounts  in  place  of  the  springs  and  Snubbers.  The  units  have 
proved  to  be  very  satisfactory  for  the  following  reasons; 

a.  They  permit  checkout  of  the  major  electronic  components  prior  to 
actual  installation  in  the  missile  and  thereby  decrease  the  time  required 
for  the  missile  to  be  on  the  launcher. 

b.  They  allow  quick  replacement  of  electronic  units  that  fail  during 
the  preiaunch  checkout. 


3.  Marine  Guidance  Computer 

EL-30^ 


(14  flights) 


The  Marine  Guidance  Computer  is  an  adaptation  of  the  NAMTC  computer  and 
is  designed  for  use  in  close  -  air - suppor t  operations.  When  used  in  conjunction 
with  the  LOON  missile,  the  computer  and  radar  were  located  in  the  vicinity 
of  the  target.  The  radar  tracked  the  missile  as  it  approached  the  target 
ar.d  provided  missile  position,  course,  and  speed  data  to  the  computer.  The 
computer  then  analyzed  the  data  and  transmitted  course*change  commands  that 
would  guide  the  missile  toward  the  target.  It  also  computed  the  position 
for  the  dump  point  and  transmitted  the  "dump1’  command  when  the  missile 
reached  that  position. 

The  Marine  Guidance  Computer  participated  in  14  flights.  Ten  of  these 
were  for  the  purpose  of  testing  the  ability  of  the  computer  to  guide  th' 
missile  over  the-  target  and  did  not  include  the  sending  of  the  dump  command 
The  dump  comroancl was  actual ly  transmitted  on  two  flights.  The  miss  distance; 
were  360  and  600  yards  from  the  target.  On  two  other  flights,  faulty 
operation  of  equipment  prevented  the  transmission  of  the  dump  command, 
although  the  computer  demonstrated  that  it  was  capable  of  guiding  the 
missile  over  the  target.  * 
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These  flights  indicate  that  the  computer  is  capable  of  performing  the 
task  for  which  it  was  designed  when  continuous  and  accurate  data  is  provided 
by  the  radar.,  Except  for  several  isolated  cases,  the  failure  of  the  system 
to  operate  satisfactorily  could  be  attributed  directly  to  poor  radar 
performance.  This  problem  detail  was  not  reassigned  by  reference  5. 

4.  Assistance  to  Project  TROUNCE*  (38  flights) 

EL-302  and  GM-209 

During  this  report  period,  38  missiles  were  launched  from  submarines 
by  TROUNCE  personnel,;  Because  this  program  was  well  established,  very 
little  technical  assistance  was  required  of  NAMTC  personnel.  The  major 
contribution  of  NAMTC  w,.s  the  provision  of  facilities  and  material. 

Active  support  of  the  TROUNCE  program  by  NAMTC  personnel  was  provided 
during  tw,o  shore  launchings  that  were  telemetered.  The  telemetric  trans¬ 
mitters  for  these  tests  w?re  provided  by  NAMTC  and  the  installation  and 
prelaunch  checkout  were  conducted  by,  NAMTC  personnel. 

5.  Improved  Command  Guidance  System  (2  flights) 

EL-302 

This  detail  was  a  joint  effort  that  involved  NEL  (Navy  Electronics 
Laboratory),  Project  TROUNCE  personnel,  and  NAMTC.  The  development  phase 
was  assigned  to  NEL.  Technical  assistance  was  furnished  by  NAMTC  and 
TROUNCE.  Test  flights  were  performed  at  NAMTC. 

The  system,  designated  TROUNCE  I,  was  designed  to  eliminate  the  normal 
radio  command  system  by  utilizing  the  tracking  radar  to  transmit  control 
commands  to  the  missile.  This  was  done  by  coding  the  radar  pulses.  The 
missile  equipment  is  identical  to  that  used  for  the  radio-command  system 
except  that  the  radio  receiver  was  replaced  by  a  decoder  that  converted  the 
coded  radar  pulses  into  command  functions.-  The  physical  dimensions  of  the 
decoder  and  the  radio  receiver  were  identical. 

Before  missile  flights  were  conducted,  numerous  tests  were  made  that 
utilized  piloted  aircraft  equipped  with  the  missile  components  of  the 
system. _  These  tefcts  revealed  that  it  was  possible  to  transmit  intelligence 
by  radar  pulse  coding,  to  langes  of  150  miles. 

Two  missile  flights  were  conducted  ut i 1 i zing  the  sys tem.  On  one  flight, 
the  missile  was  launched  from  the  NAMTC  short-length  launcher  and  control 
was  shifted  successfully  from  NAtyTC  to  the  CUSK,  and  then  to  the  CARBONERO. 
Each  station  maintained  positive  radar  track  and  successfully  transmitted 
control  commands.  However,  it  was  necessary  to  execute  the  "dump"  with  the 
stand-by  radio  control  system.  The  second  f li ght  was  also  highly  successful.. 
The  missile  was  tracked  and  controlled  throughout  the  flight  and  was  dumped 
at  a  range  of  93  mi.les  from  the  controlling  station.  In  each  case,  the 

*  Originally  Project  DERBY 
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flight  was  terminated  because  the  missile  was  approaching  the  radar  horizon. 
It  is  believed  that  control  ranges  of  ISO  miles  would  be  realized  if  the 
missile  were  capable  of  flying  at  higher  altitudes. 

6.  Improved  Launching  System  (S  flights) 

GM-209 

This  problem  detail  was  promulgated  essentially  for  the  purpose  of 
testing  dual-JATO  and  single-JATO  launching  configurations.  Zero-length 
launchings  were  conducted  from  the  rolling  ramp  and  the  NADC  zero-length 
launcher;  short-length  launchings  were  conducted  f rom  the  NAItfTC  short-length 
launcher. 

Two  successful  zero-length  dual-JATO  launchings  were  conducted  from  the 
rolling  ramp.  Dual-JATO  launchings  were  discontinued  in  April  1949  because 
the  more  desirable  single-JATO  configuration  was  then  undergoing  develop¬ 
mental  tests.  A  detailed  report  on  the  dual-JATO  launching  techniques  was 
presented  in  reference  19. 

One  unsuccessful  and  one  successful  but  unsatisfactory  launching  were 
conducted  from  the  NADC  launcher.  The  unsuccessful  launching  was  attributed 
to  a  misaligned  JATO  unit  that  caused  the  missile  to  nose  over  and  crash  on 
the  beach.  The  second  launching  was  successful  but  was  unsatisfactory 
because  the  missile  had  a  58°  nose-up  attitude  at  separation.  These  two 
launchings  indicated  that  the  JATO  alignment  tolerances  for  zero-length 
launchings  are  extremely,  small  and  this  type  of  launching  should  be  avoided 
if  possible. 


Three  successful  single-JATO  launchings  were  conducted  from  the  NAMTC 
short-length  launcher.  These  tests  indicated  that  the  single-JATO  launching 
configuration  is  satisfactory  when  used  in  conjunction  with  a  short-length 
launching.  Subsequent  to  these  tests,  all  shore  launchings  and  all  ship¬ 
board  launchings  from  the  USS  CUSK  have  utilized  single-JATO  sleds.  These 
launchings  have  proved  that  the  method  is  superior  to  the  four-JATO  launch¬ 
ing  configuration  in  that  the  JATO  alignment  procedure  is  simpler  and  the 
launching  sleds  are  more  compact  and  mo.'e  economical  to  manufacture. 
Figure  17  is  a  photograph  of  .tbe  single-JATO  launching  sled. 

This  problem  detail  also  included  •'ests  of  a  launching  retarder  which 
was  designed  to  eliminate  the  shock  .fading  transmitted  to  the  missile 
at  the  instant  of  JATO  closure  disc  rupture.  A  detailed  report  on  the 
device,  which  functions  by  pulling  a  steel  cone  through  a  ductile  brass 
tube.,  was  submitted  by  reference  14.  Tests  indicated  that  the  device 
caused  the  thrust  loading  to  be  applied  gradually,  and  consequently  decreased 
the  peak  loading  applied  at  the  tow  hook  by  approximately  SO  per  cent.  The 
device  is  now  used  during  all  shore  JATO  launchings. 
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7.  Armament  Components  Tests  (3  flights) 

GM-209 

Before  flight  tests  were  made  with  a  loaded  warhead,  extensive  ground 
tests  and  flight  tests  of  inert  detonation  systems  were  conducted.  These 
preliminary  tests  indicated  that  the  T84  mechanical  fuze  was  unsafe  for 
operational  use  and,  as  reported  under  "Configuration",  it  was  replaced  by 
a  T74  electrical  fuze. 

The  first  and  third  flight  tests  were  successful.  The  system  armed  at 
the  correct  time  and  a  high  order  detonation  was  observed  at  impact.  The- 
second  test  was  unsatisfactory  in  that  the  warhead  failed  to  detonate  upon 
impact.  The  reason  for  the  failure  is  believed  to  have  been  caused  by  the 
severing  of  the  electrical  lead  that  extends  from  the  warhead  to  the  arming 
micro-switch  of  the  Veeder-Root  counter  in  the  rear  of  the  missile.  As  a 
result  of  this  test,  it  was  recommended  that  the  Bureau  of  Ordnance  investi¬ 
gate  the  possibility  of  replapeing  the  present  arming  switch  of  the  Veeder- 
Root  counter  with  a  mechanical  latching  relay  which  would  remain  closed  in 
the  event  that  an  open  developed  in  the  Veeder-Root  counter  arming  circuit. 

8.  Tests  of  Poiyer  Plant  Installations  (9  flights) 

GM-209 

Propulsion  system  tests  were  conducted  in  an  endeaver  to  improve  the 
performance  of  the  missile.  These  involved  testing  the  21-inch  pulsejet 
with  an  improved  altitude*compensato,d  fuel  meter,  and  testing  J-30  and  J-44 
turbojet  engine  installations. 

Eight  flights  were  conducted  that  contributed  usable  data  on  the 
McDonnell  V-2  a  1 1 i tude - compensated  fuel  meter.  The  fuel  metering  system 
with  this  unit  installed  is  shown  in  figure  18.  These  flights  indicated 
that  it  was  possible  to  fly  the  missile  at  altitudes  up  to  12,000  feet. 
Considerable  difficulty  was  experienced  in  maintaining  the  preset  basic 
fuel  meter  setting  a f te r  the  mi ss i ie  was  pi rborne .  Telemetered  fue 1 -pres  sure 
data  indicated  that,  although  the  meter  responded  to  changes  in  altitude 
and  airspeed,  the  fuel  pressure  during  a  given  flight  was  either  higher  or 
lower  than  that  which  would  be  expected  from  the  ground  setting.  In  most 
cases,  lean  fuel  metering  resulted  in  poor  missile  performance,  whereas 
rich  and  normal  settings  resulted  in  excellent  performance.  The  reasons 
for  the  shift  in  setting  are  being  investigated.  It  is  felt  that  the 
McDonnell  fuel  meter,  when  perfected,,  will  increase  the  versatility  of  the 
missile  by  permitting  flights  at  higher  altitudes. . 

The  turbojet  engjne  installations  are  expected  to  increase  the  missile 
performance  with  respect  to  speed,  operating  altitude,  and  range.  One 
missile,  shown  in  figure  19,  was  modified  to  accomodate  a  Westinghouse  J-30 
engin?.  This  engine  hadanormal  rated  thrust  of  approximately  1,400  pounds 
and  was  expected  to  increase  tha  missile  speed  to  450  —  500'miles  an  hour 
at  an  altitude  of  20,0Qp  feet.  ipi s  s  i  le  was  launched  in  August  1951  but, 
because  of  an  apparent  misalignment  of  the  booster  —  JATO  thrust  vector,  it 
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crashed  immediately  after  launching  and  no  data  on  flight  performance  were  | 

obtained.  The  short  flight  did  provide  vital  data  on  engine  performance  | 

which  indicated  that  no  adverse  effects  were  experienced  during  the  la, men-  j 

ing  phase.  It  is  planned  to  launch  five  more  missiles  as  soon  as  the  •  § 

modifications  are  completed.  j 

j 

\ 

Preliminary  tests  are  being  conducted  on  the  J-44  engine  to  determine 
the  effect  of  launching  acceleration  on  the  bearings  and  general  operation.  S 

If  these  tests  prove  that  reliable  engine  operation  can  be  expected,  two  j 

J 

airframes  are  to  be  modified  to  incorporate  this  engine.  I 

9\  Improved  Dump  Systems 
GM-209 

* 

i 

\ 

The  method  of  dumping  the  missile  has  undergone  a  series  of  changes  | 

in  an  effort  to  improve  the  predictability  of  the  terminal  trajectory.  ! 

The  present  method,  which  has  been  used  with  some  success,  incorporates  » 

wing  b  lowof  f  with  a  0.3-second  delay  between  the  severing  of  the  left  V- 

and  right  wing.  A  detailed  report  pn  this  method  was  presented  in  refer¬ 
ence  15.  Experience  with  this  method  over  the  past  two  years  has  shown 
that  the  trajectory  of  the  freely  falling  spin  -  3 1 ab i 1 i z ed  missile  is  | 

unpredictable  in  that  a  hi gh- ampli tude  pitch  oscillation  is  frequently  *  j 

observed.  - 


(6  flights) 

i 


Recent  tests  pf  a  method  that  separates  the  warhead  from  the  missile 
by  means  of  explosive  attachment  bolts  have  shown  great  promise.  It  is 

believed  that  the  high  inertial  ppd  gravitational  forces  will  overshadow  ; 

the  relatively  low  aerodynamic  forces  and  resul t  in  a  predictable  trajectory. 

Six  flights  utilizing  this  method  of  flight  termination  have  been  attempted  j 

and  all  have  been  successful.  Figure  2Q  is  a  photograph  showing  the  | 

action  of  the  missile  and  freely  fal.ling  warh.ead  immediately  after  the  ) 

receipt  of  the  "dump"  command.  The  tests  have  shown  that  some  means  i) 

must  be  devised  to  prevent  the  tumbling  action  of  the  warhead,  in  order 
to  insure  that  the  warhead  attitude  upop  impact  is  nose  down.  It  is  t 

planned  to  conduct  future  tests  with  a  small  parabrake  attached  to  the  \ 

after  end  of  the  warhead.  This  parabrake  vy i 1 1  be  designed  to  prevent 
tumbling  of  the  freely  falling  warhead. 


10,  Installation  of  Smoke  Generators  (4  flights) 

GM-209 

Smoke  generator  units  were  manufactured  mainly  for  u$e  in  fleet  exercises 
when  the  LOON  was  to  be  used  as  an  antiaircraft  target.  Four  units  were 
flown  during  this  report  period.  One  was  shore  -  launched  in  August  1949  and 
operated  satisfactorily.  Three  units  were  used  during, the  fleet  exercises 
off  Hawaii  in  November  194?,-  One  unit  remains  for  future  use. 
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11.  Dynamic  Flight  Measurements 
DE- 302 . 3 


(1  flight) 


This  project  was  established  to  determine  the  feasibility  of  obtaining 
certain  aerodynamic  parameters  from  free  flight  tests  of  missiles  and 
missile  models.  The  LOON  was  selected  as  a  vehicle  for  the  preliminary 
tests  because  it  has  few  space  limitations  for  instrumentation  and  will  fly 
reliably  for  a  reasonably  long  period.  One  missile  was  assigned  for 
directional  stability  tests  and  was  delivered  to  the  Douglas  Aircraft 
Corporation  for  the  installation  of  special  instrumentation  ;'nd  test 
equipment.  It  was  launched  in  July  1950  and  was  flown  according  to  the 
desired  test  program.  Complete  telemetered  data  was  obtained  however,  an 
irregular  rudder  oscillation,  which  persisted  throughout  the  flight,  caused 
an  unwanted  directional  vibration  to  be  fuper imposed  upon  the  natural 
oscillations.  Consequently  the  analysis  of  the  data  has  been  prolonged 
inord ina  te ly . 
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12.  Furnish  Technical  and  Material  (3  flights) 

Assistance  to  the  USS  NORTON  SOUND 
PA-501.3 


During  this  report  period,  NAMTC  provided  technical  and  material 
assistance  to  the  USS  NORTON  SOUND  for  the  launching  of  three  LOONs.  All 
flights  were  nominally  successful.  One  of  these  flights  was  particularly 
significant  in  that  the  missile  was  successfully  launched  and  controlled  in 
Alaskan  waters  where  extremely  cold  and  adverse  weather  conditions  were 
experienced. 


13.  Summers  Gyro  Servo  Control  System 
EL-301 


(4  f lights ) 


The  Summers  gyro  servo  control  system  was  an  electronic  system  designed 
to  replace  the  present  pneumatic  autopilot  and  control  system.  Its  main 
advantages  over  the  present  system  were  increased  maneuverability  and 
controllability  of  the  missile.  These  were  achieved  by,  removing  the  rudder 
control  and  replacing  it  with  aileron  control. 


Four  flights  were  attempted  with  this  system  The  first  three  flights 
indicated  that  the  system  apparently  lost  vertical  reference  during  the 
launching  phase  and  during  urns.  These  flights  were  all  terminated  pre¬ 
maturely  for  causes  directly  attributable  to  loss  of  reference.  The  fourth 
flight,  which  utilized  a  system  that  was  modified  to  eliminate  the  loss  of 
correct  vertical  reference,  was  successful  in  proving  that  the  system  was 
capable  of  increasing  the  controllability  and  maneuve r abi 1 i ty, of  the  missile. 
However,  the  missile  exhibi ted  a  dec ided  directional  drift  to  the  left  which 
had  to  be  corrected  by  control  commands  throughout  most  of  the  flight 
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The  project  was  terminated  in  June  1951  by  the  promulgation  of  refer¬ 
ence  16. 

Progress  on  certain  details  that  did  not  involve  actual  mis s i le  flights 
is  discussed  in  the  following  paragraphs. 

JT4C  Study  of  AN/APA-76  Autopilot 

Study  of  AN/ASQ-5  AN/ASA-6  Heat  Homer 

EL-302 

These  two  problem  details  lyere  actually  assigned  as  two  different  items; 
however,  they  were  actually  a  joint  effort  because  the  ultimate  missile 
installation  wa$  to  incorporate  both  systems. 

An  extensive  study  was  conducted  to  determine  the  compatibility  of  the 
mi.ssile  —  AfA-76  combination.  This  study  indicated  that  the  autopilot  was 
capable  of  stabilizing  and  controlling  the  missile.  The  ASQ-5  —  ASA-6 
study  was  essentially  for  the  purpose  of  preparing  an  engineering  proposal 
for  the  flight  testing  of  14  LOON  missiles  equipped  with  the  ASQ-5  heat 
homing  equipment.  The  study  was  completed  and  the  report  was  submitted  to 
the  bureau  of  Aeronautics  hy  reference  17. 

15,  Acceptance  Checks  of  Marquardt 

Modified  Missiles 

EL-302 

From  August  1949  to  May  1951  LO.ON  project  personnel  inspected  and 
accepted  77  LOON  missiles  which  were  delivered  under  contract  N123s-63366 
(reference  9)  by  the  Marquardt  Aircraft  Company. 

16.  Develop  New  S-Band 

Radar  Beacon  Antenna 

EL-302 

This  antenna  was  to  be  designed  for  ultimate  use  with  the  improved 
command  guidance  system.  The  desired  antenna  pattern  was  based  on  the 
requirements  for  possible  tactical  missile  use.  It  was  envisioned  that  such 
a  flight  would  involve  a  launching  submarine  that  would  track  and  control 
the  missile  to  a  rendezvous  point  in  the  vicinity  of  a  second  submarine. 
The  second  submarine  would  guide  the  missile  to  the  target  by  means  of  an 
automatic  guidance  computer. 

A  prototype  antenna  was  designed  and  constructed.  Preliminary  ground 
t'ests  indicated  that  the  antenna  had  a  horizontal  pattern  of  105°  centered 
at  a  relative  bearing  of  180°.  The  vertical  pattern  was  't0°  centered  on  a 
line  rotated  18°  below  the  longitudinal  missile  axis..  A  minor  lobe  existed 
forward.  The  back  -  to - f r on t  ratio  was  greater  than  6  to  1.  This  pattern 
was  considered  very  desirable  from  an  operational  standpoint.  Extensive 
aircraft  flight  tests  and  ground  tests  of  the  antenna  installed  on  the 
missile  are  in  progress. 
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17.  Consultative  Service  for  Design  and  Construction 

of  CP-98  (XN)/UPW  Command  Guidance  Computer 
EL-302 

The  CP-98  (XN)/UPW  command  guidance  computer  contract  was  awarded  to  the 
Ultrasonics  Corporation,  Cambridge,  Massachusetts,  and  will  be  built  accord¬ 
ing  to  specifications  originated  at  NAMTC.  The  computer  will  be  designed 
for  installation  aboard  a  submarine  and,  by  analyzing  missile  position  and 
velocity  data  with  respect  to  target  position,  will  cause  proper  control 
commands  to  be  sent  to  the  missile  so  as  to  score  a  hit  on  the  target. 

Since  the  awarding  of  the  contract,  NAMTC  personnel  have  been  in  attend¬ 
ance  at  numerous  conferences  with  the  contractor,  NEL  personnel,  andProject 
TROUNCE  personnel.  Problems  relative  to  the  computer  have  been  discussed 
at  these  conferences. 

18.  Ready  Missile  Program 

GM- 209 

In  accordance  with  reference  1,  a  stockpile  of  25  missiles  has  been 
established  at  NAMTC.  This  was  a  joint  effort  which  involved  LOON  and 
TROUNCE  project  personnel.  To  insure  that  the  missiles  in  the  stockpile 
are  maintained  in  the  best  possible  condition,  a  rotational  plan  has  been 
established  whe reby a  1 1  newly  modified  irissiles  are  a s s i gned  t o  the  stockpile 
and  all  missiles  utilized  for  submarine  launchings  are  taken  from  the  group 
that  has  been  in  the  stockpile  for  the  longest  period  of  time. 

A  shortage  of  launching  sleds  exi a  ted  during  the  early  phases  of  this 
program.  However,  NAMTC  is  currently  manufacturing  four-JATO  launching 
sleds  and  delivery  of  single-JATO  launching  sleds  from  0  &  R,  San  Diego 
commenced  in  August  1951.  Consequently,  sufficient  sleds  are  now  available 
for  both  the  stockpile  and  the  test  program. 

19.  Cancelled  or  Incomplete  Problem  Details 

The  following  problem  details  wer-  assigned  but  either  were  cancelled 
before  any  progress  was  made  or  are  av/aiting  the  delivery  of  equipment 


PROBLEH  DETAILS  PROJECT 

SIMULTANEOUS  TRACK  AND  CONTROL  OF  TWO  OR  THREE  LOONS.  (CANCELLED.)  EL-302 

INSTALLATION  aND  TEST  OF  SPERRY  GM-1  COMPUTER  ABOARD  A  SUBMARINE.  (CANCELLED.)  EL-302 
EVALUATION  OF  AN/DPN-17  MINIATURIZED  RADAR  BEACON.  (AWAITING  EQUIPMENT.)  EL-302 

EVALUATION  OF  AN/ARW-55  AND  AN/ARW-56  400  MC  RADIO  CONTROL 

EQUIPMENT.  (AWAITING  EQUIPMENT.)  EL-302 

EVALUATION  OF  AN/aPW-11  CONTROL  EQUIPMENT.  (CANCELLED.)  EL-302 
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RELIABILITY 


Despite  a  concentrated  effort  for  improvement  during  th .s  report  period, 
the  reliability  of  the  missile  and  its  compcnents  has  not  changed  appreciably 
over  that  reported  in  reference  11.  Table  II,  appendix  A,  presents  the 
performance  of  the  components  during  each  LOON  flight  test.  Table  III, 
appendix  A,  summarises  the  performance  of  the  components  and  presents  a 
comparison  with  the  reliability  of  components  presented  in  reference  11. 
It  is  realised  that  a  more  detailed  breakdown  of  the  failures  would  be 
desirable.  However,  in  most  cases,  the  failures  could  be  isolated  only  as 
far  as  one  of'  the  components  listed  in  table  II.  For  example,  if  a  pro¬ 
pulsion  failure  occurred,  it  was  usually  impossible  to  attribute  it  to  one 
of  the  direct  causes,  i.e.,  loss  of  air  pressure  on  fuel  tank,  obstruction 
in  fuel  line,  faulty  fuel  meter,  or  grille  failure.  Consequently  it  had  to 
be  classified  as  a  propulsion  failure,  with  no  further  breakdown  possible. 

As  stated  in  reference  18,  the  over-all  reliability  of  a  missile  is  the 
product  of  the  individual  reliabilities  of  "series"  components.  If  the 
components  of  LOON  are  considered  to  be  launching  sled,  beacon,  receiver, 
autopilot,  propulsion  system,  and  cjump J s ys t em ,  then  the  maximum  expected 
reliability  of  the  missile  can  be  calculated  as  follows: 


P 


over -all 


p  X  P  X  P  XP  xp  x 

^launching  rsled  beacon'  receiver  autopilot 
P  X  P 

propulsion  dump 


Pover -all  *  926  X  912  X  953  X  895  X  92-7  X  927 


P 


over-all 


61.8  per  cent 


The  discrepancy  between  the  calculated  reliability  of  61.8  per  cent  and 
the  actual  value  of  55.9  per  cent  can  be  attributed  to  certain  miscellaneous 
components  such  as  batter ies ,  airframe  structures,  etc.  that  actually  should 
be  considered  as  one  of  the  "series"  components.  These  additional  components 
were  neglected  because  failures  occurred  only  in  isolated  instances  and 
they  represented  a  multitude  of  components  whose  reliability  approached 
100  per  cent. 


Because  the  reliability  of  the  missile  has  remained  essentially  constant 
since  1  January  1948,  if  is  believed  that  the  practical  limit  has  been 
reached.  This  does  not  imply  that  no  progress  in  LOON  testing  technique 
has  been  made  in  the  past  3years.  It  indicates  that  the  improved  techniques 
have  just  kept  pace  with  components  deterioration.  It  is  pointed  out  that 
all  the  missile  components,  with  the  exception  of  CP-28  computers  and  the 
C-363  control  relay  boxes,  were  manufactured  prior  to  1346.  Certain 
components,  such  as  beacons  and  receivers  were  delivered  to  NAMTC  from 
other  agencies,  after  prolonged  use  on  their  projects. 


It  is  believed  that  the  reliability  of  the  missile  could  be  improved  if 
newly  manufactured  components,  or  components  of  improved  design,  were  used 
in  place  of  the  components  on  hand. 
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concisions 

During  this  report  period,  the  LOON  missile  has  continued  to  demonstrate 
its  versatility  as  r  test  vehicle  and  as  a  training  vehicle  for  fleet 
personnel.  The  main  factors  that  contribute  to  its  value  are  relatively 
long  range  ar.d  endurance,  a  impl  ic  >  ty  of  i  t  s  basic  systems,  adequate  internal 
space  for  installation  of  experimental  equipment,  reasonable  reliability, 
and  relatively  low  initial  cost. 

S-.gnificant  progress  has  been  made  in  accomplishing  the  objectives  of 
the  assigned  projects.  The  conclusions  reached  from  the  results  of  the 
flight  test  program  may  be  enumerated  as  follows: 

1.  The  use  of  automatic  guidance  computers  tn  controlling  the  missile  is 
both  feasible  and  desirable.  However,  provisions  for  manual  control  must 
be  provided  until  the  reliability  of  the  radar  —  computer  link  is  improved. 

2.  The  quick-detachable  electronic  nose  mount  should  be  incorporated  as 
part  of  the  standard  configuration,  as  soon  as  sufficient  units  can  be 
manufactured.  Experience  with  the  LOON  has  shown  that  the  ideB  of  packaging 
all  the  electronics  components  in  an  accessible  and  easily  removed  carrier 
box,  should  definitely  be  considered  for  future  missiles. 

3.  Fleet  personnel  assigned  to  the  USS  CARBONEKO  and  the  USS  CUSK  have 
reached  a  degree  of  proficiency  in  preparing,  launching,  and  controlling  a 
LOON  mi ss i le  that  shou Id  allow  these  vessel s  to  use  the  missiie  operationally 
if  conditions  so  warrant. 

4.  The  TROUNCE  I  guidance  system  is  very  promising  and  should  provide 
greater  security  against  countermeasures  than  the  radio  command  system  now 


5.  The  relative  simplicity  of  the  single-JATO  launching  sled  in  regards  to 
both  alignment  procedure  and  construction,  make  it  superior  to  both  the 
duai-JATO  and  the  four-JATO  launching  sleds. 

6.  Shor t « leng ih  J ATO  launchings  are  more  reliable  than  iero- length  JATO 
launchings. 

7.  The  NAM'i'C-des  i  gr.ed  launching  retarder  decreases  by  SO  per  cent  the  peak 
loading  applied  to  the  missile  tow  hcok. 

8.  With  minor  modifications  to  the  electrical  circuits,  the  present 
warhead-detonating  system  should  prove  adequate  for  operational  use. 

9.  Test  of  the  McDonnell  a  1 1 i tude -compensa t ed  fuel  meter  should  be  confc inued 
because,  if  perfected,  it  will  increase  the  versatility  of  the  missile  by 
permitting  flights  to  altitudes  of  at  least  12,000  feet. 

10.  Tests  of  the  J-30  and  J--44  tuibojet  installations  should  be  continued. 
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11.  A  method  of  increasing  the  predictability  of  the  terminal  trajectory 
must  be  devised.  The  present  method  of  wing  blowoff  results  in  an  unpre¬ 
dictable  trajectory.  Furthsr  tests  of  the  warhead -b lowo f f  method,  with 
particular  emphasis  on  the  prevention  of  tumbling,  should  be  conducted. 

12.  The  Summers  gyro  servo  control  system  proved  ih»t  it  was  capable  of 
Increasing  the  maneuverability  and  the  controllability  of  the  LOON  missile. 
However,  lark  of  a  reliable  vertical  reference  system  and  excessive 
directional  drift  made  it  unacceptable  for  use  in  the  LOON. 

13.  The  reliability  of  the  missile  and  missile  components  has  reached  a 
practical  maximum.  It  would  probably  increase  if  newly  manufactured  or 
redesigned  components  were  provided. 
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IDENTIFICATION 
8  CONFIGURATION 


TABLE  I 

SUMMARY  OF  LOON  FLIGHTS 


LAUNCHING  MID-COURSE 

PHASE  PHASE 


AT (A 

172  1002 


XK-1 

Catapult 


4-20  173  1051  1W-1 

Catapult 


4-21  174  614  5140  'Rolling 

|R**P 


1-28  175  599  Rolllwr 


6°  Catapult  alcd  1.  Teat  and  evalu.  ta  gyro 

servo  control  syetem 


6°  Catapult  sled  1.  Teat  and  evaluate  electronic* 
components  nose  mount  and 
automatic  comand  signal 
coapute-  to  maximum  range 


2-Jato  Northrop 
sled 


2-Jato  Northrop 

aled 


1.  Zero  length  launch 

2.  Test  sled  recovery  device 

3.  Theodolite  trac/ing  of  red 
60,000  cp  ilare 

4.  Evaluate  coaoand  signal 

computer _ 

1.  Zero  length  launch 

2.  Collect  data  on  terminal 
trajectory 


6° 

Good 

700 

245 

353 

5800 

Dump 

sig¬ 

nal 

not 

Dump 

6° 

Satisfactory 
L.I.  down  10 

500 

234 

234 

noo 

not 

sent 

9° 

Satisfactory 
left  wing 
down 

700 

200 

200 

f^X) 

sisul* 

ten- 

sous 

ling 

blew- 

235  338  4800  (siwul- 

tan- 
•oue 


5-10  176  1074  XM-\  6°  Catapult  sled  1.  Evaluate  automatic  commmnd 

Catapult  aignal  computer 

2*  Track  and  control 


Satisfactory  400 
slight  left 
wing  down 


_ 

230  280  5200  simul« 


5-19  177  1046 


6-2  178  738 


03S 

Carboocro 

•hart 

length 

_  launcher 

OSS 

Carbooaro 
short  - 
*  length 
launerer 


6-14  179  590  5180  USS 

Carbone  ro 

short 

length 

_  launcher 

6-20  ISO  243  5090  XH-1 

Catapult 


6-29  181  586  5140  058  Cask 

40  ft. 
ramp 


1.  Zero  length  ’  unch  fron  9° 

newly  installed  launder 

2.  Track  and  control  to  geo¬ 
graphical  target 

- 5" 

1.  Train  Carbooero  personnel  9 

2.  Conduct  sero  -  length  launch 

3.  Track  and  control  to  Begg 
Book 


1.  Zero  length  launch 

2.  Track  and  control  te  Begg 
Reek 


6°  Catapult  sled  1.  Test  and  evaluate  electronics 
components  nose  mount 
2.  Evaluate  vertically  polar¬ 
ised  rnnmand  receiver 
astenam 

4-Jato  1.  Zero  length  laxsscb 

2.  Track  and  oontrol  to  Bmgg 
Node 

3*  tactics  relaying  of  control 
4.  Evaluate  vertically  polarised 
reeeiver  antenna  j 


Satlsfacto] 
left  wing 
does  10° 


Satisfactory  500 

left  wiLg 
down  10° 


down^lG0 
right  wing 
down 


230  325  5200  simul¬ 

tan¬ 
eous 
wing 

_____  ac 

208  347  4700  sisul 

tan- 
eou» 
wing 
blow- 

_ _  off 

235  3^  4500  sisal 


6-29  182  597  5075  IBS 

Carbone r© 

short 

length 

•5*«od  rjr  c.i  iroj  Hi  i*  launcher 


Sane  as  Nor,  586  above 


Satlsfactoiy  7 CO  220  355  4700  elwul 
10°  left  |  tan¬ 
wing  down  ecus 

I  i4"f 


tmr  fV 


Host  successful  $wmn night  to  date.  Excellent 
stabilisation  and  control  except  tint  altitude 
control  nerer  reached  5500  feet  loch  on  altitude. 


Probable  autopilot  failure.  Mies lie  fell  off  on 
left  wing  and  crashed  into  sea. 


Engine  torched,  loet  thrust,  aisells  stalled. 
Transmitted  dump  signal  after  loss  of  about  3,000 
feet. 


First  launching  fro*  Carbons ro.  ST-4  bad  good 
track  throughout.  ST-1  loot  beacon  at  35  alias 
and  regained  it  at  45  miles. 


Foot  sled  separation 


Sled  separated  fro*  alee  lie  .  >  ;e  on  catapult. 
Missile  crashed  on  beach. 


Sled  failed  to  separate  froa  aijaile. 


Electrical  system  failed.  So  control  response,  no 
beacon  track,  VP.C  failed  to  function.  Missile  flew 
to  fuel  exhaustion. 


TABLE  I 

SUMMARY  Of  LOON  FLIGHTS 


IDENTIFICATION 

LAUNCHING 

MID-COURSE 

TERMINAL 

a  CONFIGURATION 

PHASE 

PHttSE 

PHASE 

7-15 

183 

1081 

5100 

XKI-1 

Catapult 

6°  Catapult  a led 

1,  faat  Suawere  gyro  -  eerro 
control  ayataa 

1 

6® 

Satisfactory 
left  wing 
down 

270 

900 

12  ni, 
240  °T 
frow 
I4JOC 

4KT- 

U 

Good 

Good 

7-21 

184 

742 

5060 

XMI-1 

Catapult 

6°  Catapult  aled 

1.  Taat  datachahla  electronics 
noaa  aount 

2.  Teat  automatic  oonwand  aignal 
computer. 

3.  Taat  vertically  polarlaad  re¬ 
ceiver  antenna 

4.  Taat  delay  wing  fcloroff 

66 

Satisfactory 
10°  left  wing 
down 

700 

210 

334 

4900 

i$T 

K. 

delay 

70  jji 
23  2*T 
trow 
UIZTC 

Mo  re- 
epome 

fe 

stive 

from 

Wf* 

Un¬ 

it 

Good 

Good 

8-5 

185 

244 

OSS  Horten 
Sound  Short 
langth 
launcher 

4-Jato 

1.  Train  Horton  Sound  personnel 
in  LOON  launching,  tracking 
and  control 

2.  Daa  LOOK  aa  antiaircraft 
target 

9° 

Satisfactory 
alight  left 
wing  down 

5000 

finul 

tan- 

rail 

blow- 

off 

59  ni. 
>0* 
lor  ton 
lound 

SSL. 

lortoi 

Jound 

Mr; 

Good 

8-9 

186 

534 

5040 

xm-i 

Catapult 

6°  Catapult  sled 

1.  Teat  detachable  electronics 
noaa  aount 

2.  Test  automatic  cownand  aignal 
computer 

3.  Taat  vertically  poltriaed 
receiver  antenna 

6° 

Satisfactory 
alight  left 
wing  down 

400 

220 

320 

5000 

tolay 

ring 

jlow- 

rff 

lot 

mown 

ttfiTC, 
ee con- 
airy 
con¬ 
trol 
plane 

4H- 

u 

Good 
to  75 
ndles 

Inadeqi 
ate  car 
trol, 
elthouj 
re  a  pom 

aflr* 

WtlTW 

8-J6 

187 

1067 

5220 

CSS  Cuak 

40  ft. 
ramp 

4-Jato 

1.  Track  fro*  Cuak,  subwerged 

2.  Zero-length  launch 

3.  Teat  vertically  polar! aed  re¬ 
ceiver  antenna 

*•  Sntrol*  r#Uy  ot  treck  and 

5.  Teat  aaoke  generator 

9° 

Poor 

30°  lift  wing 
down 

500 

210 

355 

5400 

Jelay 

ring 

jlow- 

iff 

»  ni. 
'ron 

UNTO 

H4UTC, 

Cuak, 

swoon* 

dary 

con¬ 

trol 

plane 

Ho 

Good 

8-26 

188 

821 

5150 

CSS 

Carbonero 
chart  lengt 
launcher 

4-Jato 

i 

Sane  aa  1067  above 

_ 9° - 

Satisfactory 
alight  left 
wing  down 

700 

205 

35C 

5200 

>lay 

ring 

jlow- 

3ff 

lot 

mown 

U1 
sU- 
tlons 
no  re* 

aponee 

Ho 

Good 

8-26 

16? 

836 

5025 

IMI-1 

Catapult 

6°  Catapult  eled 

1.  Teat  detachable  electronics 
noaa  aount 

2.  Teat  vertically  polarised 
reoeiver  antenna 

3.  Teat  delay  wing  blowoff 

6° 

Failure 

Delay 

ring 

dIcw— 

off 

1.8*1 

frow 

UMTC 

NAMTC 
no  re* 
aponsr 

4X1- 

14 

Good 

None 

attenp- 

tad 

9-28 

VK 

778 

5J30 

U5S 

Carbonero 
abort  lengt 
launcher 

4-Jato 

: 

1.  Track  and  control  frow  Cuak 
aubaerg-d  and  Carbonero  on 
surface 

2.  Zero  length  launch 

s&rStaJiY poUriM<i  r°- 

9° 

Satisfactory 
alight  left 
wing  darn 

700 

226 

365 

4800 

Delay 

ring 

blow- 

off 

57  ni, 

frow 

(iHTC 

tin. 

f§ 

central 

2k™. 

Vo 

Good 

9-29 

191 

776 

5270 

CSS  Cuok 

40  ft. 

raap 

4-Jeto 

Sane  a a  778  above 

9° 

Satisfactory 
alight  left 
wing  darn 

900 

225 

355 

DlOO 

Delay 

ring 

blow- 

off 

50  ni 
Prom 
UllTC 

Hone 

sent 

No 

Good 

10-3 

192 

256 

5060 

XMJ-1 

Catapult 

6°  Catapult  aled 

1.  Test  detachable  electronics 
nose  aount 

2.  Teat  vertically  polarised 
receiver  antenna 

3.  Test  delay  wing  blow  off 

6° 

Good 

700 

220 

350 

5100 

Daisy 

ring 

blow- 

off 

?3.W 

ivS 

frow 
<4  arc 

Secai- 

dary 

con¬ 

trol 

plane 

4JCT- 

to  15 
secs, 
after 
dunp 

Good 

10-12 

193 

249 

_ 

CSS  Horton 
Sound  abort 
langth 
launcher 

4-Jato 

1.  Test  49  track  and  control 

relay  ays  tea 

9° 

Satisfactory 
slight  left 
wing  down 

350 

5000 

•laul- 

tan- 

sous 

ring 

Sr 

137nJ 

fro* 

Hor¬ 

ton 

3ound 

SRONSt 
FROM 
NORTON 
SOUND 
NAXTC 
SECON¬ 
DARY 
CONTROL 
fl  All.. 

Ho 

Good 

32  ffiHf-f 
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SUMMARY  OF  LOON  FLIGHTS 


LAUNCHING 

PHASE 


MID-COURSE 

PHASE 


TERMINAL 

PHASE 


ELECTRONICS 


GENERAL 


Satisfactory 
laft  via( 
dove 


Satisfactory 
10°  lift  wing 
down 


Satisfactory 
slight  lsft 
wing  down 


Satisfactory 
slight  left 
wing  darn 


Poor 

30°  ltft  »log 
down 


Satisfactory 
alight  left 
wing  down 


*°  rs*  AFT- 

fib  2* 


SP-1MB  -ada.' 
AFM-33  Beaoon 
Good  trade 


jSP-lMB  radar 
I  APR-33  Beacon 
[Good  track 


1 5000  1 1  *1 


59  «i. 
Yom 
arte© 
ound 

tral 

lortor 

Sound 

to 

Good 

SP-lkB  radar 
APV-33  Beacon 
Lost  track  after 
5  minutes 

lot 

mown 

Jilttcj 

K£°1 

SSI 

plane 

BIT 

AKT- 

U 

Good 
to  75 
miles 

Inadequ¬ 
ate  con¬ 
trol, 
although 

response 

Hhr*. 

»ti». 

SP-1MB  ratiar 
AFX-33  Beaoon 
Good  to  75  mi. 

30  mi. 

'roe 

lAJffC 

KAJf.C, 

Cuak, 

secon¬ 

dary 

con¬ 

trol 

plan# 

Mo 

Good 

SV-1  on  Cuak 
APM-33A  beacon 
Good  track 

lot 

mown 

All 

sta¬ 

tions 

Mo 

Good 

SV-4  on  Carb, 
AHJ-33A  Beaoon 
Good  track 

Satisfactory 
alight  left 
wing  down 


Satisfactory 
slight  left 
wing  down 


Satisfy  ctoxy 
■Ught  left 
wing  down 


Delay 

*ing 

5lov- 

9ff 

l.flml, 

from 

wrtc 

MAlffC 
no  rw« 
a  pons* 

ajc- 

1A 

Good 

Sooe 

attemp¬ 

ted 

SV-4  at  MAMTC 
AHf-33A  Beacon 

Delay 

ring 

t>low- 

off 

37  mi, 

rrce 

SAiffC 

All 

||s 

pl-ne 

Mo 

Good 

SV-4  at  KAJffC 
SV-4  on  Carb. 
SV-1  on  Cuak 
AH-33A  Beacon 
Good  track 

Delay 

ring 

Dlov- 

aff 

30  mi 
from 
lAlffC 

Mone 

sent 

_ 

Mo 

Good 

SV-4  at  1AMTC 
SV-4  on  Carb. 
SV-1  on  Cuak 
AFM-33A  Beacon 
Jood  track 

Delay 

ring 

blow- 

off 

93.5^ 
214  a 
from 
UKTC 

Sec®* 

dary 

con¬ 

trol 

plane 

kn¬ 

ifed 

to  11 
secs, 
after 
dump 

Good 

SV-4  at  MAMFC 
AHJ-33A*  Beacon 
Good  track 

simul¬ 

tan¬ 

eous 

ring 

137aj 

from 

!or- 

fcon 

SPONSC 

FROM 

NOPTON 

SOUND 

N1KTC 

Sf CON— 
OAftr 

So 

Good 

APS -20  radar 
AFS-33A  Beacon 
Good  track 

Mo  altitude  commands  ware  (Iran,  as  the  altltoia 
of  the  missile  was  not  known.  Engine  torched, 
siaail*  lost  altitudw  and  crashed.  Chase  pilot 
failed  to  report  missile  altitude. 


Engine  torched  at  65  alias  and  missile  crashed. 
Computer  sent  improper  course  changes. 


Detailed  flight  data  was  not  submitted  by  the 
Morton  Sound.  Flight  was  apparently  successful. 


Rudder  apparently  full  15°  left  for  nost  of  flight. 
Missile  disappeared  in  fog  bank  at  75  miles, 
altitude  3500  ft. 


All  objective*  achieved,  except  only  left  wing 
detonator  operand. 


All  objt  eu  eei  ieved  except  neither  wing  detonat¬ 
or  operr*  ,  Safin*  cutoff  failed  to  operate, 
missile  .  lea  to  107  allea  before  lowing  beacon 
track.  Chase  plane  turned  back  at  100  alias  due  to 
low  fuel  tupply. 

Fuel  pressure  dropped  free  name!  to  eero  Just 
before  missile  cleared  end  of  catapult.  Believe 
engine  cutoff  ,dn  unseated  due  to  catapult 
acceleration.  • 


All  objectives  achieved. 


Right  wing  sheared  off  during  violent  turn 
mansurar. 


Considered  excellent  flight.  However,  only  left 
wing  blow  off ,  although  voltage  was  applied  to  both 
detonators.  First  flight  to  employ  modified  fuel 
cutoff  pin. 


Missile  successfully  vectored  over  target,  but 
failed  to  respond  to  dump  signal,  or  VBC.  Flew  to  i 
fus?  «yK-"ttion 


TABLE  I 

SUMMARY  OF  LOON  FLIGHTS 


TABLE  I 

SUMMARY  OF  LOON  FLIGHTS 


SY-1  on  Cusk 
SV-4  At  KAKXC 
615B-5B4  st  Ssn 
Nicolas  Island 
APM-33A  Beacon 


Ir.'-M*,  “4 


SY-1  on  disk 
1PM -331  Beacon 


Satisfactory 
•light  Isft 
wing  down 


SY-1  on  disk 
615B-584  At  Ssn 
Nicolas  Island 
1PN-331  Beacon 
Good  track 


SV-4  At  N1UTC 


SY-1  on  disk 
615B-584  at  San 
as  Island 
1PN-331  Beacon 
Good  track 


SY-1  on  disk 
SV-4  At  NAMTC 
1PN-331  Bsacon 
Good  track 


SV-4  at  MIMIC 
615B-584  at  San 
Nicolas  Island 
1PN-33A  Beacon 
Good  *  rack 


SV-1  on  Cusk 
SV-4  at  NlkXC 
615B-584  at  San 
Nicolas  Island 
IPS -331  Beacon 
Good  track 


SY-1  on  Cusk 
SV-4  at  N1MTC 
1PN-331  Beacon 
Good  track 


Marine  guidance  unable  to  control  alaalla  due  to 
failure  In  transmitting  equipment. 


Missile  rolled  lfcO°  Aw  Lng  launching  -  View 
inverted  «ato  wat»r. 


Ifter  launching  the  alas  lie  co—enced  a  noraal 
climb.  It  1.5  miles  the  right  wing  blowoff  charge 
detonated.  The  cause  was  attributed  to  the  delay 
timer  which  was  tripped  during  launching.  When 
the  X  second  timer  ran  dorn,  voltage  w*a  applied 


Control  we#  shifted  to  Marine  Computer  at  a  range 
of  30  milee  from  Sen  Nicolas  Island.  Computer 
successfully  controlled  missile  end  transmitted 
■dump*  commend.  First  successful  employment  of 
computer  on  missile  flight. 


Lawdlately  after  clearing  the  catapult,  the  left 
wing  of  the  missile  was  detonated  and  the  missile 
crashed  on  the  beach  and  rlcochetted  into  the 
water.  The  cause  of  the  premature  actuation  Is 
unknown. 


Marine  guidance  station  erroneously  tracked  chase 
plane,  ifter  error  was  discovered,  the  Cusk 
assumed  control  of  missile  which  bed  taken  diverges 
course.  After  a  striae  of  control  commands  the 
duap  signal  was  transmitted. 


All  objectives  achieved  except  that  impact  position 
wss  vide  of  target  area. 


Missile  was  acquired  ty  radar  on  San  Nicolas 
Island  at  range  of  30  miles.  Missile  was  then 
vectored  to  Bagg  Bock  by  the  computer  end  damped. 
This  was  second  successful  flight  with  Murine 
guidance  computer. 


Contrtl  warn  shifted  to  Marine  guidance  station  at 
range  of  32  milee.  At  range  of  3  miles  the  ladar 
track  was  lost  when  radar  automatic  elevation 
tracking  unit  was  activated.  Missile  had  passed 
dump  point  when  track  was  regained. 


McDonnell  fuel  meter  installed.  Autopilot  Set  to 
10,000  ft.  Low  speed  and  altitude  due  to  poor 
fuel  meter  performance.  Tracking  ranga  was 
maxlwun  ar»  laved  to  date  fay  submerged  submarine, 
signifies  flight  despite  poor  performance  > 


OSS 

Cusk 


ornjU-I 

-WnTTl 
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TABLE  I 

SUHHASr  OF  LCD*  FLIGHTS 


launching 

PHASE  | 


MID- COURSE 
PHASE 


TERMINAL 

PHASE 


-mm- 


TABLE  I 

SUMMARY  OF  LOON  FLIGHTS 


IDENTIFICATION 

LAUNCHING 

MID-COURSE 

TERMINAL 

a  CONFIGURATION 

PHASE 

PHASE 

°HA5E 

W-18 

1031 

— 

5280 

nine 

Short 

length 

1  mhmW 

4-<Jato 

1.  Teat  McDonnell  fuel  mate. 

2.  Determine  climb  data  by  vary* 

lag  alsaila  pitch  attitude 

3*  Teat  NAkTC  abort  length 
latncbar 

9° 

Good 

1000 

200 

300 

5000 

Dela¬ 

ys 

wing 

blow- 

off 

32 

miles 

213°T 

from 

NAkTC 

NikTC 

r 

*£*. 

aooceyx 

for 

3&a 

Z 

la-1 

m 

963 

■300 

HADC 

«• TO  l«0gth 
launcher 

Single  Jato 

1.  Teat  IADC  taro  length  launch* 

2.  Teat  a Ingle  Jato  launching 
configuration 

9° 

Failure 

Hone 

400 

feat 

from 

laun¬ 

cher 

Nona 

mtte* 

ted 

No 

No 

in 

12-1 

229 

887 

5100 

OSS 

Carbonaro 

abort 

length 

launcher 

4-Jato 

1.  To  bit  a  land  target  on  meat 
and  of  San  Nicolaa  Island 

2.  To  train  Carbonero  personnel 

9° 

Good 

1000 

220 

350 

4500 

Dela¬ 

yed 

wing 

blow- 

<ftt 

83 

sllss 

222°T 

from 

MAMTC 

FTC 

San 

Nico¬ 

laa 

Ialanc 

No 

Po 

12-2 

230 

1018 

5020 

MMTC 

•hart  l«ngt) 
Inane  her 

Slrfl.  Js* ) 

1.  Tsst  JstO 

oo&flfurstlon 

2.  Isst  UKTC  short  l«*th  laud 

b  ft*‘ 

9° 

Fodr 

extreme  nose 
up  left  wing 
does 

Ho 

climb 

290 

L50 

■a r- 

haad 

blow- 

off 

Sadie 

213°T 

from 

NAkTC 

None 

•ant 

No 

Nc 

at 

•d 

17-2 

231 

995 

5080 

uas 

Carbonero 
abort  l*?«t 
launch «r 

4-Jeto 

2 .  To  hit  a  geographic  target 

1  tq.  mile  centered  on  Begg 
Rock 

2.  To  train  Carbonero  personnel 

9° 

Good 

t 

On- 

known 

Un¬ 

known 

Un¬ 

known 

Un¬ 

known 

Dela¬ 

yed 

wing 

blow- 

off 

Un¬ 

known 

USS 

Carb¬ 

onero 

Ho 

Ui 

5 

232 

1064 

5340 

mmtc 

abort  leagtl 
launcher 

4-Jato 

1.  T£  tesj^ojdnance  components 

2.  To  hit  a  geographic  target 

1  aj.  mile  cantered  on  Begg 

3.  $0* tsst  NAKTC  short  length 

‘f 

Failure 

Dela¬ 

yed 

wing 

blow- 

off 

45  a  a  u 

mh 

None 

sent 

AKT- 

10 

N< 

a' 

e< 

12-15 

233 

1028 

Mere 

abort  langt 
launcher 

4-Jato 

_  _  . 

1*  To  teat  ordnance  components 
of  warhead. 

r 

Gtxjd 

800 

220 

375 

4700 

Dela¬ 

yed 

wing 

blow- 

off 

58 

alias 

231°7 

from 

AWUC 

USS 

Carb¬ 

onero 

AKT- 

10 

Good 

G. 

’  17-15 

234 

950 

OSS 

Carbonero 
abort  langt 
launcher 

4-Jato 

1.  To  teat  ordnance  cooponante 
of  fully  fused  and  loaded 

warhead 

93 

Satisfactory 
note  up  left 
wing  down 

800 

205 

360 

5000 

Dela¬ 

yed 

wing 

blow- 

off 

1.2 

m'-lea 

0.O°T 

fVom 

Bsgg 

US* 

Carb¬ 

onero 

No 

G 

W- 

235 

63* 

033  Cuak 
cbort  lengt 
launcher 

4'^Jato 

1.  Teat  now  abort  length  launch, 
on  Cuak 

2.  To  hit  geographical  target  1 
eq.  mile  centered  on  Begg 
Rock 

f  9° 

Good 

1000 

220 

340 

3500 

Dola* 

ysd 

wing 

blow- 

off 

64 

ail 

215'n 

from 

NAkTC 

USS 

Cuak 

No 

G 

1-15 

236 

793 

5330 

NAXTC 

abort  langt] 
launcher 

4-Jato 

1.  Teat  Summer a  gyro-aarvo 
stabilization  and  control  qrabe 

2.  Teac  HAKTC  ahort  length 
launcher 

3.  Teat  Ifc&onnell  fuel  meter 

9“  26' 
u 

Poor 

1500 

200 

230 

1500 

Siaul 

tan- 

eoua 

wing 

blow- 

oTf 

‘6  milt 
from 

NAkTC 

, NAkTC 

| 

AhT- 

U 

Good 

I 

1-30 

231 

1048 

5145 

OSS 

Carbonero 
abort  langt 
launcher 

4*Jeto 

«•  To  hit  a  geographical  target 
100  a  ilea  2?5°I  froa  NAKTC 

2,  To  relay  control  siaaile 

fro  a  Carlwnero  to  Cuak 

9° 

_ 

Poor 

Lsjt  sir* 

30|  down  at 
separation 

1000 

210 

345 

5500 

Dela¬ 

yed 

wing 

blow- 

off 

105 

miles 

2x9 °X 
from 
NAkTC 

i 

USS  1 
Cuak  | 

l 

3$ 


-KWf- 


TABLE  I 

SUMMARY  OF  LOON  FLIGHTS 


4r  p  n  r  v 

HHrirt 


/<*/  9  /  /  5' 

//V  *  /  /  <f 

U/§/s/  ? 

9  /  *  f  *  f  J 


1*31  23S  826  3180  USS 

Cask  short 
length 

launcher 


2-1  239  492  5260  I41ffC 

short  l*nj 
launcher 


5240  NAMTC 

short  len^t 
launcher 


3-21  242  1094 


4-5  244  560  5100  MAJJTC 

short  lengt 
launcher 


4-19  245  735  4890  NAMTC 

short  len^tj 
launcher 


5-2  246  977  5050  USS  Cusk 

short  lengt  \ 
launcher 


5-2  247  975  5070  USS  Cuak 

short  lengt! 
launcher 


5-14  248  982  5420  NAMTC 

short  leng 
launcher 


W 


TABLE  I 

SUMMARY  OF  100N  FLIGHTS 


IDENTIFICATION 
a  CONFIGURATION 


LAUNCHING 

PHASE 


MID-COURSE 

PHASE 


TERMING 

PHASf 


/  // 

//V 


/«?/«>/  * 

H  /  i  Z  J 


Av/ 

■m 


/  £/  y/  y\ 

a  * /* / 


'll 


1.  To  hit  a  geographical  target 
100  SUSS  225°T  fro*  S43IC 


100  SUSS  225  T  fro*  HA3IC 
2.  To  relay  control  of  *issile 
fro*  Cask  to  Carbooero 


9  ]  Good 


10C0  220  370  5500  Dole-  90  USS  lo 

jred  silei  Garb' 

wing  224°!  onerc 

bio*-  fro* 
off  HAMTC  | 


1.  Tact  McDonnell  fuel  *at«r 

2.  Test  warhaad  blowoff 


9°25*  |  Good 


750  210  220  12,5(1  Mar-  110 

head  zJLlai 
Mow-  220°  J 
off  fro* 
BASK 


1.  Tsst  Radio  plana  Recovery 
Systw  voder  Project  TED  ICC 
41  525001 


T?  5*  Good 


Recov  3  alia  mjflx  ||  akt- 
ei7  froa  10 

syat*  teeter  1  Goot 

tip  a  j 


MAUTC 

abort  leng t 
launcher 

Single  Jato 
a 

1.  Test  single  Jato  launching 
configuration 

2.  T*st  warhaad  blowoff 

3.  Test  new  aose*ount  configurat 

% 

_ L 

Satisfactory 
left  wing 
down, 
nose  up 

USS  Cusk 
abort  lengt 
launcher 

4-Jato 

1 

1.  Test  electronic  nose  aount 

2.  Teat  warhaad  blow-off 

3.  Test  McDonnell  fual  Qatar 

9° 

Satisfactory 
nose  up 
left  wing  do* 

HUE 

Zero  length 
launcher 

Single  Jato 

1.  Test  HADC  single  Jato  launcbe 

2.  Test  warhead  blowoff 

3*  Hit  geographical  target  1  sq. 
aile  centered  on  Bwgg  Rock 

9° 

Foot 

50°  nose  up 
right  wing 
down 

285  4500 


War-  lat!a  UK 
Lead  2K*S 
blow-  t*-c  \ 
off  Beg4i 
J  ock 


*er-  .134  N,uf( 
head  uUei 
blow-  216*1 
off  fr  >* 

WA«r 


1<  Test  single  Jato  launching 
configuration 

2.  Test  McDonnell  fuel  seter 


8  55*  Good 


Bor-  2600  NAICC  Ho 
head  yard* 
blow-  102°1 
off  fro* 

Begg 

_ Rock _ 1 _ 


rii7  him: 
sUed 


217*11 
J*03 J  fro* 

olow-j  MiurrJ 


1,  Teat  McDonnell  fual  seter 

2.  Test  warhead  stabilization 
drag  chute 


9°10'  j  Good 


“'.far-  84 
head  niles 
blow-  220°! 
off  fro* 

I  KUTC 


1.  Tea*  ordnance  conponente  of 
fully  fused  and  leaded  wurbei 

2.  Hit  a  geographical  target 


9°  ]  Good 


Single  Jato 


1.  Test  single  Jato  launching 
configur At*.  1  on  USS  Cuak 
2*  To  relay  control  of  the  sics!} 
from  the  Cusk  to  the  Carboaon 
3.  Hit  geographical  target  10C 
eiles  bearing  225°T  fro*  XAwTt 


Gocd 


MlOOO  226 


1.  Test  uaaers  gyro  servo 
stabilization  and  control 
9y3te* 


8°4C»  I  Good 


tan- 

eous 

wirg 

Mow- 

off 

by  1 

ocrtoal 

plan«| 

l<ela-  45 

Hone 

No 

yed  tiler 

sent 

wing  219°t 

blow-  fro* 

off  HAaTC 

Siaul  -68  { 

Hone 

AKJ 

tan-  alias! 

sent 

14 

sous  212  si 

fai 

wing  fron  I 

at 

blow-  iUhSC 

air 

•.<s$ 

1>/^S 


MIO-COURSE 

PHASE 


TERMINAL 

PHASE 


ELECTRONICS 


GENERAL 


Missile  oscillated  in  pitch  and  yaw,  ecu* J  og 
beacon  to  fail.  Beacon  failure  precluded 
hitting  target. 


He*  altitude  record,  n  ax  head  blovoff 
satisfactory. 


Recovery  syatea  consiated  of  1  perabrake,  3 
parachutes,  and  2  flotation  teg  a.  oyster,  corked 
as  planned  except  that  parachutes  failed 
structurally. 


tow  speed  believed  caused  I 
setting. 


la pro; -or  fuel  aoter 


111  objectives  achieved,  tew  sensitivity  of 
receiver  prevented  control  beyond  76  alias  fro* 
Cuak. 


Radar  plot  exhibited  excessive  fluctuations  in 
axlauth  and  prevented  accurate  determination  of 
dunp  point. 


McDonnell  fuel  neter  apparently  set  too  lean. 


McDonnell  fuel  seter  att  too  lean,  otabilizatlor 
chute  failed  to  prevent  tueblmg  of  warhead. 


Miselle  failed  to  retnond  to  control  commands. 
Believed  to  have  been  caused  by  low  receiver 
sensitivity.  Warhead  did  not  detonate. 


Autopilot  failure  caused  aiasile  to  crash  at 
range  of  45  niles. 


After  early  erratic  flight,  the  missile  stabilized 
and  flew  satisfactc'.ily.  Missile  exhibited  high 
maneuverability  b*  t  would  not  hold  straight 
course  without  commands. 


37 


5-«9  249  1036 


5*31  250  1068  5050  KMffC 

abort 

i  length 

I  launcbaor 


6*21  251  746  51f0 


MS  I  252  I  6»  i  5130 


IS  |  253  |  UV3  5W 


IDENTIFICATION 
&  CONFIGURATION 


1.  Hit  geographic  target  Is*, 
alia  centered  on  Begg  Hook 

2.  To  aaaist  in  eralut.ticm  of 
special  radar  and  C/K  equip¬ 
ment  aboard  3SS  Spinax, 


Single  Ja+o 

1.  Test  JficBonnell  fuel  xeter 

2.  Test  warhead  b  owoff 

dingle  Jato 

1.  Test  Mc)cnxv  .  fuel  ester 

2.  Test  ws'h'ti  Ulcwoff 

Single  Jato 

1.  Test  Trcunce  I  guidance 

ays tee 

2.  Teat  a  ingle  Jato  launching 
configuration 

2C  |  254  1071  5050  IliJTC  ahnrti  Singla  Jato 


255  772  5090  DBS  COST 

abort 
length 
lair' char 


Singla  Jato 


Singla  Jato 


257  228  5160  033 

CARiJNEtf) 

abort 

length 

launcher 


258  503  5075  UMC 

abort 

length 

launcher 


Single  Jato 


Carbonero  to  Cask 

2.  Test  ear he ad  blow off 

3.  Hit  a  geographical  target 
100  rllee  bearing  221°I 
free  X4MTC 


1*  ?wat  Trounce  I  fidance 
system 


1.  Teat  Trounce  X  guidance 

system 

2*  Train  Cuak  personnel 


1*  Test  J-30  Turbojet 
engine  Installation 


1.  Test  ordnance  components  of 
fully  fused  and  loaded 

war  hoed 

2.  Fit  a  geoeraph.  target  1  sq. 
mile  centered  on  Begg  Rock 


1.  Test  'jpounce  X  guidance 
systeo 


TABLE  I 

SUMMARY  OF  LOON  FLIGHTS 


.AUNCHING 

PHASE 


MID-COURSE 

PHASE 


TERMINAL 

PHASE 


1000  210  340  .5200 


8° 50*  flood 


500  210  225  8200 


1000  |  210  I  210  I3CC0 


AS¬ 
IA  Go< 
Good 


Satisfactory  800  240  360  5900 


Satisfactory  800  230  345  4300 

20°  left 
wl  f  deem 


7C0  217  217  2600 


Hooe  go 
seat 


00  210  320  5700 


Poor  .'000  225  3  55  5300 

45°  nose  up 


AXX- 

MAVTC  10 
Good 


nil 


TABLE  I 

SUMMARY  OF  LOOM  FLIGHTS 


',? "'}  i  www vnw  i .  yiH  «*jyi^5!| 


PWB?W" 


TABU  it 


SUMMARY  OF  COMPONENT  PERFORMANCE 


1*50 

DATE 

FIRING 

NUMBER 

MISSILE 

NUMBER 

ROCKET 

LAUNCH 

-  ■  - 

mi 

LAUNCH 

- 

If  MM1 

tele-2 

METER 

REC* 

. 

AUTO-* 

PILOT 

DUMP 

. 

PRO¬ 

PULSION 

Ml  SC. 
EQUIP. 
FAILURE 

mm 

12  JAN 

202 

903 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

16  JAN 

203 

227 

- 

OK 

OK 

OX 

tm 

OX 

OK 

OK 

16  J/U 

20, 

1199 

OK 

■ 

OK 

OK 

■ 

OK 

■ 

OX 

MISSILE 
FAILED  TO 

TURN  LATE 

IN  FLIGHT 

USS  NORTON 
SOUND 

7  FEB 

205 

1165 

- 

OK 

OK 

OX 

OK 

OK 

- 

OK 

8  FEB 

206 

79* 

OK 

- 

OX 

- 

■a 

OK 

OK 

OK 

USS  CUSK 

6  FE8 

207 

2*7 

X 

- 

- 

- 

- 

- 

- 

- 

USS  CUSK 

28  FEB 

208 

231 

OK 

- 

“ 

OX 

- 

OK 

■ 

OK 

OELAY  TIMER 
FAILURE 

22  MAR 

209 

1200 

OK 

- 

OK 

- 

mm 

OK 

OK 

OK 

28  MAR 

210 

221 

- 

- 

- 

- 

■ 

- 

B 

- 

WING  BLOWOFF 
ACTUATED 
PREMATURELY ' 

HHi 

12  APR 

211 

100* 

OK 

- 

OK 

mm 

SI 

OK 

- 

OK 

12  APR 

212 

6*4 

OK 

- 

OK 

mm 

■5 

OK 

OK 

OK 

l  H»r 

213 

11*7 

- 

OK 

OK 

i mm 

BBS 

OK 

OK 

OK 

.  1 

3  MmY 

2  IN 

890 

OK 

- 

OK 

■ 

L-_ 

OK 

OK 

OK 

3  UY 

215 

439 

OK 

- 

OK 

55 

■a 

OK 

OK 

OK 

17  MAY 

216 

992 

OK 

1 

OK 

OK 

OK 

OK 

OK 

II 

8  JUN 

217 

238 

OK 

■ 

OK 

0* 

mm 

OK 

OK 

OK 

12  JUN 

218 

1080 

OK 

- 

“ 

- 

- 

- 

- 

SEPARATION 

DEVICE 

22  JUN 

219 

1078 

OK 

- 

X 

- 

OK 

OK 

- 

OK 

22  JUN 

220 

630 

- 

OK 

OK 

- 

wm 

OK 

OK 

OK 

28  JUL 

221 

2*2 

OK 

- 

OX 

OK 

OK 

OK 

OK 

SPECIAL 

AUTOPILOT 

CONFIGURATION 

9  /JG 

222 

106* 

- 

OK 

CK 

— 

— 

X 

OK 

OK 

15  SEP 

223 

250 

OK 

- 

OK 

i3 

mm 

OK 

OK 

OK 

18  SEP 

22* 

636 

- 

OK 

’ 

- 

- 

- 

- 

- 

ENG"  L  CUT¬ 
OFF  PIN 

12  OCT 

226 

9*5 

OK 

OK 

- 

OK 

OK 

OK 

OK 

in?m 

18  OCT 

227 

1031 

OK 

- 

X 

OK 

OK 

OK 

OK 

X 

■  m 

NBMB 

1  NOV 

228 

963 

OK 

- 

- 

- 

- 

OK 

- 

- 

1  DEC 

229 

887 

OK 

- 

OK 

- 

OK 

OK 

OK 

OK 

2  DEC 

230 

1018 

OK 

- 

- 

- 

- 

- 

OK 

- 

HHHB 

2  DEC 

231 

995 

OK 

- 

X 

- 

- 

- 

- 

7  DEC 

232 

1066 

X 

mm 

- 

- 

- 

- 

- 

- 

HMHHB 

15  DEC 

233 

1028 

OK 

5B 

Of 

OK 

mm 

OK 

OK 

Of 

n 

15  DEC 

23* 

950 

OK 

- 

OK 

- 

OK 

CK 

OK 

Of 

nan 

NOTES: 

1.  INCLUDES  BEACON,  DYNAMOTOR,  AND  ANTENNAS. 

2.  INCLUDES  TELEMETRIC  TRANSMITTER.  BAnERY  PACK,  END  INSTRUMENTS, 
AND  ANTENNA. 

3.  INCLUDES  RECEIVER,  CONTROL  RELAY  BOX,  COMPUTER  AND  ANTENNA. 

*.  INCLUDES  AUTOPILOT,  SERVOMOTORS,  CONTROL  SURFACES  AND  LINKAGES, 
AND  AIR  SYSTEM. 


Wf- 


X  FAILURE 
-  NO  TRIAL 
OK  SUCCESSFUL 


ornnrrr 


TABLE  II 

bUWARY  OF  COHPONEN1  PERFORMANCE 


1951 

DATE 

FIRING 

NUMBER 

MISSILE 

NUMBER 

ROCKET 

LAUNCH 

XHl 

LAUNCH 

— 

BEACON1 

TELE-2 

METER 

RSC3 

AUTO-4 

PILOT 

DUMP 

PRO¬ 

PULSION 

Ml  SC. 
Equip. 

FAILURE 

REMARKS 

4  JAN 

235 

638 

OK 

- 

OK 

- 

OK 

OK 

OK 

OK 

USS  CUSK 

is  jan 

23« 

793 

OK 

X 

OK 

OK 

- 

OK 

OK 

SUMMERS 

AUTO°ILOT 

30  jan 

237 

io»a 

OK 

OK 

- 

OK 

OK 

OK 

OK 

H I 

31  JAN 

238 

826 

OK 

- 

OK 

- 

OK 

X 

OK 

OK 

USS  CUSK 

1  FEB 

239 

»92 

OK 

- 

OK 

OK 

OK 

OK 

OK 

OK 

8  MAR 

1 

240 

882 

OK 

1 

OK 

OK 

OK 

OK 

OK 

RADIOPLANE 

RECOVERY 

SYSTEM 

13  MAR 

241 

1059 

OK 

mm 

OK 

OK 

OK 

OK 

OK 

OK 

21  MAR 

242 

1094 

OK 

E 

OK 

- 

X 

OK 

OK 

OK 

USS  CUSK 

29  MAR 

243 

1069 

OK 

: 

0» 

- 

OK 

OK 

OK 

OK 

5  APk 

244 

560 

OK 

- 

OK 

- 

OK 

0«f 

OK 

OK 

19  APR 

245 

735 

OK 

- 

OK 

OK 

OK 

OK 

OK 

OK 

2  MAY 

246 

977 

OK 

- 

OK 

- 

X 

OK 

OK 

OK 

USS  CUSK 

2  MAY 

247 

975 

OK 

- 

n 

Si 

OK 

— 

- 

OK 

USS  CUSK 

14  MAY 

248 

982 

OK 

- 

SB 

B 

OK 

B 

OK 

E  E  1 
mmSmm 1 

29  MAY 

249 

1036 

OK 

“ 

OK 

- 

OK 

OK 

OK 

OK 

- 

USS 

CARBONERO 

31  MAY 

250 

1060 

OK 

- 

- 

- 

- 

- 

21  JUN 

251 

746 

OK 

- 

OK 

OK 

OK 

OK 

- 

mmm 

28  JUN 

252 

622 

OK 

- 

OK 

- 

a 

X 

- 

- 

USS  CUSK 
TROUNCE  1 

16  JUL 

253 

. 

1173 

OK 

- 

OK 

- 

■ 

OK 

n 

OK 

USS 

CARBONERO 

20  JUL 

254 

1071 

OK 

— 

OK 

OK 

- 

OK 

OK 

OK 

TROUNCE  1 

16  AUG 

255 

772 

OK 

mm 

OK 

- 

- 

OK 

n 

X 

HUB; 

22  AUG 

2*6 

x 

- 

- 

OK 

- 

H 

1 

- 

J-30 

TURBOJET 

30  AUG 

257 

2.4 

OK 

- 

OK 

- 

OK 

OK 

OK 

OK 

BiMRB 

31  AUG 

258 

L_  503 

OK 

- 

OK 

OK 

- 

OK 

OK 

OK 

TROUNCE  1  ! 

X  FAILURE 
-  HO  TRIAL 
OK  SUCCESSFUL 


NOTES: 


1.  INCLUDES  8EACON.  DYNAMOTOR,  AND  ANTENNAS. 

2..  INCLUDES  TELEHETR'C  TRANSMITTER,  BATTET/  PACK,  END  INSTRUMENTS, 
AND  ANTENNA. 

3.  INCLUDES  RECEIVER,  CONTROL  RELAY  BOX,  COMPU1ER,  AND  ANTENNA,  f 
*.  INCLUDES  AUTOPILOT,  SERVOMOTORS  CONTROL  SURFACES  AND  LINAGES, 
AND  AIR  SYSTEM. 


m — 
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mi XT 


TABLE  III 

SUMMARY  OF  RELIABILITY 


rot  cm 


ATTEMPTS 

SUCCESVUL 

PER  CENT 
RELIABILITY 

RELIABILITY  RVI 
IN  REFERENCE  : 

JATO  LAUNCHINGS 

68 

63 

92.6 

94 

XM1-1  LAUNCHINGS 

18 

17 

94.5 

96 

BEACON  1 

68 

62 

91.2 

NOT  REPORTED 

TELEMETER  2 

30 

28 

93.3 

97 

RECEIVER  3 

63 

60 

95.3 

NOT  REPORTED 

AUTOPILOT  4 

67 

60 

89.5 

91.0 

DUMP  SYSTEM 

55 

51 

92.7 

90.5 

PROPULSION  SYSTEM 

69 

64 

92.7 

92.0 

NOTES: 

1. 


1.  INCLUOES  BEACON,  DYNAMOTOR,  AND  ANTENNAS. 

2.  INCLUDES  TELEMETRIC  TRANSMITTER,  BATTERY  PACK,  END  INSTRUMENTS. 
AND  ANTENNA. 

3.  INCLUDES  RECEIVER.  CONTROL  RELAY  BOX,  COMPUTER  AND  ANTENNA. 

4.  INCLUOES  AUTOPILOT.  SERVOMOTORS,  CONTROL  SURFACES  AND  LINKAGES, 
AND  AIR  SYSTEM. 
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Schemat ic  Diagram  of  LOON  Control  System 
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WIRING  DIAGRAM  Of  FUSING  SYSTEM  FOR  MISSILE  LTV-K-2  (LOON) 


Fig.  12.  Schematic  Diagram  of  LOON  Warhead-Detonating  System. 


Location  of  Warhead  Ordnance  Components . 
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